
Summary and Explanation of the Test
There is an outbreak of respiratory disease caused by a novel 
coronavirus that was first found in Wuhan City, Hubei Province, 
China. The virus has been named “SARS-CoV-2” and the disease it 
causes has been named “Coronavirus Disease 2019” (COVID-19). 
SARS-CoV-2 has been designated as a pandemic by the World 
Health Organization (WHO) and has been detected worldwide. 
SARS-CoV-2 is highly contagious and has a severe impact on 
healthcare systems and economy, globally and to the United States.  
To effectively control the spread of the SARS-CoV-2, rapid detection 
of cases and contacts is critical. 
The KarmaCare™ COVID-19 MDx RT-PCR is intended for 
qualitative detection of SARS-CoV-2 RNA in nasopharyngeal, 
oropharyngeal, 
and nasal swab specimens, nasopharyngeal wash/aspirate or nasal 
aspirate, and bronchoalveolar lavage from individuals suspected of 
COVID-19 by their healthcare provider. The specimen can be 
collected in Universal Transport (UTM-RT®, Copan Diagnostics, 
Inc), Universal Viral Transfer (UVT, BD™ Diagnostics) or equivalent. 
The collection media are not included in the test kit. 

Limitations
1.  The  KarmaCare™ COVID-19 MDx RT-PCR is for use with respiratory specimens.
2. The KarmaCare™ COVID-19MDx RT-PCR testing kit performance was 
established using nasopharyngeal swab specimens only.While other specimen 
types listed in the intended use are acceptable specimens (i.e., oropharyngeal 
swabs, nasopharyngeal wash/aspirate or nasal aspirate, mid-turbinate swabs, 
and BALs) for testing, performance with the KarmaCare™ COVID-19 MDx 
RT-PCR testing kit has not been established for these specimens.
3.  This test may not be able to differentiate newly emerging SARS-CoV-2 subtypes.
4. The detection of viral RNA of SARS-CoV-2 is dependent upon proper 
specimen collection, handling, transportation, storage, and preparation, 
including extraction. Failure to observe proper procedures in any one of these 
steps can lead to incorrect results.
5. Negative results do not rule out SARS-CoV-2 infection and should not be 
used as the sole basis for treatment or other patient management decisions.
6. Results from the device should be correlated with the clinical history, epidemi-
ological data and other data available to the clinician evaluating the patient.
7. This device has been evaluated for use with human specimen material only.
8.  False negative results may occur if the number of copies of target RNA in the 
clinical specimen is below the detection limits of the device.
9. False negative results may occur if mutations are present in the regions 
targeted by the test.
10. This device is a qualitative test and does not provide information on the viral 
load present in the specimen. 
11. The performance of this device has not been evaluated for monitoring 
treatment of SARS-CoV-2 infection. 
12. The performance of this device has not been evaluated for the screening of 
blood or blood products for the presence of SARS-CoV-2. 
13. This test cannot rule out diseases caused by other bacterial or viral pathogens. 
14. Cross-reactivity with respiratory tract organisms other than those listed in 
the Analytical Specificity Study may lead to erroneous results.
15. The clinical performance has not been established in 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.

The KarmaCare™ COVID-19 MDx RT-PCR is a real-time reverse 
transcription polymerase chain reaction (RT-PCR) test intended for 
the qualitative detection of nucleic acid from SARS-CoV-2 in upper 
respiratory specimens (such as nasopharyngeal, oropharyngeal and 
nasal swabs, and nasopharyngeal wash/aspirate or nasal aspirate) 
and bronchoalveolar lavage from individuals suspected of COVID-19 
by their healthcare provider. Testing is limited to laboratories certified 
under the Clinical Laboratory Improvement Amendments of 1988 
(CLIA), 42 U.S.C. §263a, that meet requirements to perform high 
complexity tests.
Results are for the 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 
the presence of SARS-CoV-2 RNA; clinical correlation with patient 
history and other diagnostic information is necessary to determine 
the patient’s infection status. Positive results do not rule out bacterial 
infection or co-infection with other viruses. The agent detected may 
not be the definite cause of the disease. 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. 
Testing with the KarmaCare™ COVID-19 MDx RT-PCR is intended 
for use by qualified clinical laboratory personnel specifically instruct-
ed and trained in the techniques of real-time PCR and in vitro 
diagnostic procedures. The KarmaCare™ COVID-19 MDx RT-PCR 
is only for use under the Food and Drug Administration’s Emergency 
Use Authorization (EUA).

The KarmaCare™ COVID-19 MDx RT-PCR is a qualitative in vitro diagnostic 
assay consisting of reagents for RT-PCR amplification, detection of nucleic 
acids from SARS-CoV-2, and controls. The test is intended to be used with RNA 
that has been extracted from respiratory tract specimens obtained from patients 
who meet the CDC SARS-CoV-2 clinical criteria (e.g., fever, cough and 
shortness of breath may appear 2-14 days after exposure) in conjunction with 
the CDC SARS-CoV-2 epidemiological criteria (a history of travel from affected 
geographic areas within 14 days of their symptom onset, documented 
COVID-19 infections in a jurisdiction and known community transmission or 
other epidemiologic criteria for which SARS-CoV-2 testing may be indicated).
The nucleic acids are extracted from respiratory tract specimens using QIAamp® 
Viral RNA Mini Kit.
Selective amplification of target nucleic acid from the sample is achieved by 
using target-specific forward and reverse primers for the N gene and RdRP gene 
that are unique to SARS-CoV-2.
The internal control (MS2 Phage Control) provided in this kit is added to the 
sample during nucleic acid extraction process and the probe of internal control 
(MS2 Phage Control) conjugated to ROX included in 4x 1 Step RT-PCR Mix to 
monitor internal process of nucleic acid extraction. The internal control should 
be positive in a negative sample however it may be negative or positive for the 
positive sample. The internal control passes if it meets the validated acceptance 
criteria.
External positive and negative controls are provided and included in each test 
run to monitor the instrument’s process.

Acceptable specimen type for testing with the KarmaCare™ COVID-19 
MDx RT-PCR are respiratory specimens, including oropharyngeal 
swabs, nasopharyngeal swabs/wash/aspirate or nasal aspirate, 
mid-turbinate swabs, and BALs, from individuals suspected of 
COVID-19 by their healthcare provider. It is essential that correct 
specimen collection, handling, and transportation methods are followed. 
Inadequate specimen collection, improper specimen handling and/or 
transport may yield a false negative result; therefore, specimen 
collection requires specific training and guidance due to the importance 
of specimen quality to obtain accurate test results.
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Analytical Reactivity (Inclusivity)

 

Performance characteristics
Limit of Detection

Interpretation of Results and Reporting

Conditions of Authorization for the Laboratory

Expected Results of External Positive / Negative Controls
All test controls should be examined prior to interpretation of patient results. 
If the controls are not valid, the patient results cannot be interpreted or reported, and testing of 
patient samples should be repeated. 

•  A positive signal is defined as a Ct value of less than or equal to 43 cycles (Ct ≤ 43 cycles).
•  A negative signal is defined as a Ct value of greater than 43 cycles (Ct > 43 cycles).

Validity Criteria 
Valid Assay Run: An assay run is determined to be valid when all of the following criteria are met: 

•  External Positive Control returns a positive signal for the target sequence present in the Control.
‒  N gene (FAM channel) ‒  RdRP gene (Cy5/Quarsar 670 channel)

•  External Negative Control is negative for all targets. 
Invalid Assay Run:

•  External Positive Control returns a negative signal for the target sequence present in the control.
‒  Negative in N gene (FAM) and/or RdRP gene (Cy5/Quarsar 670)

•  External Negative Control (No Template Control) is positive for any target signal (FAM, Cy5/Quarsar 
670 channel, and/or ROX).

NOTE: A sample that does not return a positive signal for any SARS-CoV-2 RNA target must return a 
positive signal for internal control (ROX channel). The positive signal observed for any of the 
SARS-CoV-2 RNA targets show either positive or negative signal for internal control (ROX channel).

Examination and Interpretation of Patient Specimen Results:
•  A positive signal is defined as a Ct value of less than or equal to 43 cycles (Ct ≤ 43 cycles).
•  A negative signal is defined as a Ct value of greater than 43 cycles (Ct > 43 cycles).

N gene
(FAM)

RdRP 
gene (Cy5/

Quarsar 670)

Internal 
Control 
(Rox)

Status Result Action

Positive Positive Positive Valid COVID-19 
Positive Report results to healthcare provider 

Report results to healthcare provider 

Report results to healthcare provider 

Report results to healthcare provider 

Report results to healthcare provider 

Report results to healthcare provider 

Positive Positive Negative Valida COVID-19 
Positive

Positive Negative Positive Valid COVID-19 
Positive

Positive Negative Negative Valida COVID-19 
Positive

Negative Positive Positive Valid COVID-19 
Positive

Negative Positive Negative Valida COVID-19 
Positive

Negative Negative Positive Valid COVID-19 
Negative

Report results to healthcare 

other viruses

Negative Negative Negative Invalid NA
Repeat test. If the repeat 

result remains invalid, consider 
collecting a new specimen.

provider; Consider testing for other

The confirmed LoD was defined as the lowest testing concentration level that was detected ≥95% of the time, for 
contrived SARS-CoV-2 positive sample tested, were presented in the Table below: 

Testing 
concentration 

(copies/reaction) 
Replicate 

Applied Biosystems™ 
7500/7500 Fast Real-Time PCR 

CFX96 Touch™ 
Real-Time PCR 

N gene 
FAM 

(Ct score / result) 

RdRP gene 
Cy5/Quasar670 

(Ct score / result) 

N gene 
FAM 

(Ct score / result) 

RdRP gene 
Cy5/Quasar670 

(Ct score / result) 

10 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Result percentile %  
(# of positive / # of replicate) 

100% 
(20/20) 

100% 
(20/20) 

100% 
(20/20) 

100% 
(20/20) 

 

36.05 / Positive
36.01 / Positive
36.43 / Positive
37.29 / Positive
38.42 / Positive
38.51 / Positive
37.98 / Positive
36.26 / Positive
36.18 / Positive
37.13 / Positive
36.00 / Positive
36.38 / Positive
40.26 / Positive
41.45 / Positive
37.21 / Positive
37.00 / Positive
36.41 / Positive
36.87 / Positive
36.05 / Positive
37.18 / Positive

37.39 / Positive
37.24 / Positive
37.06 / Positive
38.10 / Positive
41.47 / Positive
39.14 / Positive
39.55 / Positive
37.06 / Positive
37.11 / Positive
40.07 / Positive
37.64 / Positive
38.27 / Positive
41.87 / Positive
40.64 / Positive
37.35 / Positive
37.23 / Positive
37.31 / Positive
37.51 / Positive
37.33 / Positive
40.00 / Positive

35.72 / Positive
39.70 / Positive
36.91 / Positive
38.10 / Positive
36.64 / Positive
36.72 / Positive
38.50 / Positive
36.07 / Positive
37.55 / Positive
39.08 / Positive
36.99 / Positive
36.04 / Positive
39.50 / Positive
37.45 / Positive
38.36 / Positive
38.09 / Positive
37.48 / Positive
37.57 / Positive
37.77 / Positive
36.13 / Positive

37.91 / Positive
38.16 / Positive
38.88 / Positive
37.72 / Positive
39.33 / Positive
37.81 / Positive
39.85 / Positive
38.18 / Positive
38.33 / Positive
39.80 / Positive
37.80 / Positive
39.36 / Positive
37.04 / Positive
39.64 / Positive
39.09 / Positive
38.02 / Positive
37.00 / Positive
39.24 / Positive
36.02 / Positive
39.94 / Positive

Analytical Specificity – Cross Reactivity (Exclusivity)
In silico analysis

Despite the mismatches identified above, the KarmaCare™ COVID-19 MDx RT-PCR test is still expected to detect all 
the SARS-CoV-2 strains included in the in silico analysis, because every mismatch identified above is based on only 
one of the two targets that are amplified during the test. Even if a single mutation affects amplification/detection of one 
of the targets, the presence of the other target can still generate a valid positive result.

 

In silico analysis
The analytical reactivity (inclusivity) of KarmaCare™ COVID-19 MDx RT-PCR was evaluated using in silico analysis of the 
assay primers and probes in relation to the total of 8715 SARS-CoV-2 sequences available in the GenBank and GISAID 
gene database as of May 28, 2020 for two targets including N and RdRP gene.

The evaluation of sensitivity and MERS-CoV cross-reactivity was performed using reference material (T1), blinded samples
and a standard protocol provided by the FDA. The study included a range finding study and a confirmatory study for LoD. 
Blinded sample testing was used to establish specificity and to corroborate the LoD. The extraction method used was the 
Qiagen QIAamp® Viral RNA Mini Kit. The results are summarized in Table A.
Table A: Summary of LoD Confirmation Result Using the FDA SARS-CoV-2 Reference Panel

NPS: Nasopharyngeal Swabs       NDU/mL: RNA NAAT detectable units/mL      N/A: Not Applicable       ND: Not Detected

Real-time PCR instrument Product LoD Cross-Reactivity
Reference
 Materials 

Provided by FDA
Specimen

Type

Applied Biosystems™ 7500/7500 

CFX96 Touch™ Real-Time PCR SARS-CoV-2 1800 NDU/mL
N/A

N/A
ND
N/A
NDN/A

5400 NDU/mL

NPS

NPS

MERS-CoV
SARS-CoV-2
MERS-CoV

The primer/probe set for the N and RdRP gene had a 100% match to all sequences except for 8 and 5 sequences
respectively. The mismatch results are as follows; 

• 1 mismatch in the forward primer for the N gene 
  (GenBank Accession ID; MT292570, GISAID 
  Accession ID; EPI_ISL_445126, EPI_ISL_427439)
• 1 mismatch in the reverse primer for the N gene 
  (GenBank Accession ID; MT370876)
• 1 mismatch in the probe for the N gene
  (GenBank Accession ID; MT371035, GISAID 
  Accession ID; EPI_ISL_444772, EPI_ISL_424951)

• 1 mismatch in the forward primer for the RdRP gene 
  (GenBank Accession ID; MT451726)
• 1 mismatch in the reverse primer for the RdRP gene
  (GenBank Accession ID; MT461651, GISAID 
  Accession ID; EPI_ISL_444703)
• 1 mismatch in the probe for the RdRP gene 
  (GenBank Accession ID; MT325588, GISAID 
   Accession ID; EPI_ISL_424870)

a If the positive signal is strong, this affects the amplification of the internal control, and the internal control may appear negative. 

 An assay run is determined to be invalid when any of the following criteria are met: 

Testing 
concentration

(copies/
reaction)

CFX96 Touch™
Real-Time PCR

Applied Biosystems™
7500/7500 Fast Real-Time PCR

N gene
FAM

(Ct score / result)

RdRP gene
Cy5/Quasar670

(Ct score / result)

N gene
FAM

(Ct score / result)

RdRP gene
Cy5/Quasar670

(Ct score / result)

40
1 33.09 / Positive 33.61 / Positive 31.95 / Positive 32.61 / Positive
2 32.70 / Positive 33.35 / Positive 31.97 / Positive 32.20 / Positive
3 33.19 / Positive 32.99 / Positive 32.00 / Positive 33.00 / Positive

20
1 33.53 / Positive 35.28 / Positive 33.06 / Positive 34.60 / Positive
2 34.17 / Positive 35.16 / Positive 34.19 / Positive 36.48 / Positive
3 34.15 / Positive 35.39 / Positive 34.67 / Positive 35.80 / Positive

10
1 35.19 / Positive 37.47 / Positive 36.82 / Positive 37.90 / Positive
2 34.47 / Positive 37.63 / Positive 36.74 / Positive 37.62 / Positive

39.30 / Positive
40.35 / Positive

3 35.05 / Positive 37.43 / Positive 36.12 / Positive

5
1 NA / Negative NA / Negative NA / Negative
2 42.93 / Positive NA / Negative NA / Negative NA / Negative
3 NA / Negative NA / Negative NA / Negative NA / Negative

Replicate

The KarmaCare™ COVID-19 MDx RT-PCR Letter of Authorization, along with the authorized 
Fact Sheet for Healthcare Providers, the authorized Fact Sheet for Patients, and authorized 
labeling are available on the FDA website: https://www.fda.gov/medical-devices/coronavirus-dis-
ease-2019-covid-19-emergency-use-authorizations-medical-devices/vitro-diagnostics-euas. 
However, to assist clinical laboratories using the KarmaCare™ COVID-19 MDx RT-PCR (“your 
product” in the conditions below), the relevant Conditions of Authorization are listed below: 

The SARS-CoV-2, Isolate USA-WA1/2020 heat-inactivated (BEI Cat# NR-52286, Lot# 70033548), 
obtained from BEI resources was tested at varying concentrations to determine and confirm the 
Limit of Detection (LoD). Dilutions were prepared by spiking the SARS-CoV-2 heat-inactivated 
virus in this negative confirmed swab eluate pool. The extracted sample was tested following the 
product instructions for testing.

Human coronavirus, 229E Corynebacterium diphtheriae Legionella longbeachae 
Human coronavirus, OC43 Coxiella burnetii Legionella pneumophila 
Human coronavirus, HKU1 Enterobacter cloacae  Leptospira interrogans 
Human coronavirus, NL63 Enterococcus faecium  Moraxella catarrhalis 
SARS-coronavirus  Enterovirus, EV-D68 Mycobacterium tuberculosis 
MERS-coronavirus Escherichia coli  Mycoplasma pneumoniae 
Adenovirus, 71 Fusobacterium massiliense  Neisseria elongata 
Bacillus anthracis Haemophilus influenzae Neisseria meningitidis 
Bacillus subtilis Human Metapneumovirus (hMPV) Pseudomonas aeruginosa 
Bacteroides fragilis  Human Parainfluenza virus, 4a Rhinovirus 
Bifidobacterium adolescentis  Human parechovirus 1 Ruminococcus champanellensis  
Bordetella pertussis Human RSV  Staphylococcus aureus 
Candida albicans Influenza A Staphylococcus epidermis 
Chlamydia pneumoniae Influenza B Staphylococcus salivarius 
Chlamydia psittaci 6BC Influenza C Streptococcus pneumoniae 
Clostridium botulinum  Lactobacillus rhamnosus Streptococcus pyogenes 

In silico analysis was performed on all potential cross-reactive microorganisms described in Table below. The in silico 
blast analysis evaluated whether there is any significant amplification of non-target sequences that could either result is 
cross-reactive or potentially interfere to the detectability of the actual target analyte.
The blast analysis showed ≥ 80% homology for one of assay component (forward primers, reverse primers, or probes) 
for forty-nine (49) indicated organisms. Despite ≥ 80% homology of one assay component for forty-nine (49) indicated 
organisms, there is no anticipated amplification because the hybridization of all three assay components is necessary 
to generate a signal. The in silico analysis indicates that significant amplification of non-target sequences that result in 
cross-reactivity or potentially interfere with the detection of SARS-CoV-2 is not likely to occur.

1A. Authorized laboratories  using your product will include with test result reports, all authorized Fact 
Sheets.  Under exigent circumstances, other appropriate methods for disseminating these Fact Sheets may 
be used, which may include mass media.
B. Authorized laboratories using your product will use your product as outlined in the authorized labeling.  
Deviations from the authorized procedures, including the authorized instruments, authorized extraction 
methods, authorized clinical specimen types, authorized control materials, authorized other ancillary 
reagents and authorized materials required to use your product are not permitted.
C. Authorized laboratories that receive your product will notify the relevant public health authorities of their 
intent to run your product prior to initiating testing. 
D. Authorized laboratories using your product will have a process in place for reporting test results to 
healthcare providers and relevant public health authorities, as appropriate. 
E. Authorized laboratories will collect information on the performance of your product and report to 
DMD/OHT7-OIR/OPEQ/CDRH (via email: CDRH-EUA-Reporting@fda.hhs.gov) and Access Bio, Inc. 
(info@accessbio.net) any suspected occurrence of false positive or false negative results and significant 
deviations from the established performance characteristics of your product of which they become aware.
F. All laboratory personnel using your product must be appropriately trained in PCR techniques and use 
appropriate laboratory and personal protective equipment when handling this kit, and use your product in 
accordance with the authorized labeling.
G. Access Bio, Inc., authorized distributors, and authorized laboratories using your product will ensure that 
any records associated with this EUA are maintained until otherwise notified by FDA.  Such records will be 
made available to FDA for inspection upon request.
1The letter of authorization refers to, “Laboratories certified under the Clinical Laboratory Improvement Amendments of 1988 
(CLIA), 42 U.S.C. §263a, that meet requirements to perform high complexity tests” as “authorized laboratories.”

FDA SARS-CoV-2 Reference Panel Testing
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