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GenePath CoViDxOne: COVID-19 RT-qPCR kit v2.1, Protocol v2.1R 

Batch Code 
20200528A, 20200529A, 20200530A, 20200627A, 20200629A, 20200630A,
20200907A 

Manufacturer 

GenePath Diagnostics India Private Limited 

Above Phadke Hospital  
1260/B Jangli Maharaj Road 
Shivajinagar (Deccan Gymkhana) 
Pune, Maharashtra 411004 
India 

674 South Wagner Road 
Michigan 48103 
USA 

Date of 
Manufacture 

2020-05-28, 2020-05-29, 2020-05-30, 2020-06-27, 2020-06-29, 2020-06-30, 
2020-09-07 

Storage & 
Transport 
Conditions 

-10°C to -20°C

100 
Contains Reagents 
for <n> Tests 

Contains sufficient reagents to test 100 samples 

Consult instructions for use 

Use by Date 
One year after manufacture: 2021-05, 2021-06, 2021-09 
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Background on Coronavirus Disease 2019 (COVID-19) 

COVID-19 is the current coronavirus pandemic caused by a novel coronavirus strain, SARS-CoV-2, that emerged in 
the Wuhan region of China in late 2019. The disease is spread both by infected patients as well as asymptomatic 
carriers, hence there is a need for a highly sensitive and specific diagnostic test that can detect the virus from 
patients and carriers. 

Intended Use 

GenePath CoViDxOne RT-qPCR v2.1 kit is a single-tube multiplexed real time reverse transcription polymerase 
chain reaction (RT-qPCR) intended for the qualitative detection of nucleic acid from the SARS-CoV-2 in 
nasopharyngeal (NP), oropharyngeal (OP), nasopharyngeal + oropharyngeal (NP+OP), or nasal swab specimens. 
SARS-CoV-2 RNA is generally detectable in nasopharyngeal (NP), oropharyngeal (OP), nasopharyngeal + 
oropharyngeal (NP+OP), or nasal swab specimens during the acute phase of infection. Other sample types such as 
sputum, bronchoalveolar lavage (BAL), endotracheal aspirate (ETA) and saliva may also contain Covid-19 in 
infected or asymptomatic individuals but have not been validated with this kit. Positive results are indicative of 
active infection. Negative results do not preclude 2019-nCoV 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. This GenePath CoViDxOne RT-qPCR kit is intended for use by trained clinical 
laboratory personnel specifically instructed and trained in the techniques of real-time PCR and in vitro diagnostic 
procedures. 

Infrastructure, Instruments and Consumables Required to Perform the Test NOT Provided with the Kit: 

1. Viral Transport Medium (e.g. HiMedia, Catalog # MS2760A or equivalent) with Nasopharyngeal and/or
Oropharyngeal or Nasal Swab (e.g. HiMedia, Catalog # PW1172). Only use flocked or spun polyester swabs;
avoid the use of calcium alginate swabs or swabs with wooden shafts, as they may contain PCR inhibitors and
virus inactivating substances.

2. Molecular diagnostics laboratory with experience in handling diagnostics of highly infectious pathogens. The
laboratory should also practice unidirectional workflow to avoid amplicon/carry-over contamination. Per
WHO guidelines, samples should be handled only in BSL-2 (or higher) laboratories.

3. PCR hoods.

4. Powder free gloves.

5. Calibrated pipettes (for dispensing volumes of 0.2-2 μL, 1-10 μL, 2-20 μL, 20-200 μL and 100-1000 μL).

6. Filter barrier tips.

7. 1.5-mL tube stand.

8. Vortex mixer.

9. Cool racks to hold PCR tubes and Microcentrifuge tubes.

10. 1.5-mL and 0.6-mL microcentrifuge tubes; 0.2-mL PCR tubes.

11. Microcentrifuge for 0.2-mL, 0.6-mL, and 1.5-mL tubes (Pre- and Post-PCR room).

12. Real-time PCR machine-compatible tubes/strips/plate.

13. Real-time PCR machine-compatible PCR plate seal (if plate is used).
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14. Real time PCR machine compatible with green (520 nm wavelength), orange (610 nm wavelength), yellow
(556 nm wavelength) and red (670nm wavelength) channels. This kit has been validated on the Biorad Ct 1000
Touch CFX 96 Real time PCR and Qiagen Rotor-Gene Q systems.

15. RNA extraction kit: This assay is validated for use with RNA extracted by Qiagen’s QIAamp MinElute Virus Spin
Kit (Cat. No. 57704). Other RNA extraction kits and protocols have not been tested with the assay.
Laboratories that use other RNA extraction kits or protocols need to independently validate their results.

16. DNAaway, RNase away, 70% ethyl alcohol, and distilled water to clean work surfaces.

17. 1% bleach solution for waste disposal.

Principle of the Test 

This kit is a multiplexed single-tube hydrolysis-probe-based (5’ exonuclease reaction) real-time reverse 
transcription polymerase chain reaction (RT-qPCR) test capable of detecting the presence of SARS-CoV-2 in clinical 
specimens. The test targets three loci on the SARS-CoV-2 genome along with one human control target. Two of 
the primer-probe sets are specific to SARS-CoV-2: the “N-gene” and the “RdRP-gene”; a third set targets the “E-
gene”. The E-gene assay is capable of detecting all coronavirus strains belonging to the “sarbeco” subgenus, which 
includes SARS, SARS-related CoV, and the novel 2019 SARS-CoV-2. The test also includes a primer-probe set 
targeting the human housekeeping gene ‘RNAseP’. The RNAseP assay serves as an internal control that monitors 
the adequacy of sample collection, RNA extraction, and provides an indication of whether PCR-inhibitory 
substances may be present in the sample. The probe-primer sets used in this assay are proprietary modifications 
of assays reported in the literature that have been developed after extensive literature reviews, bioinformatic 
analysis, and validated using laboratory experiments with multiple distinct synthetic SARS-CoV-2 RNA and cDNA 
controls. 

Specimen Collection, Storage, and Transport 

Samples should be collected using flocked or spun polyester swabs into viral transport medium (e.g. HiMedia 
Catalog # PW1172 and Catalog # MS2760A or equivalent). Avoid the use of calcium alginate swabs or swabs with 
wooden shafts, as they may contain PCR inhibitors and virus inactivating substances. Samples should be 
transported overnight to the testing laboratory between 4°C - 8°C. Samples should be processed as soon as 
possible for RNA extractions. Prior to processing, samples should be stored between 4°C - 8°C. Please note that 
the kit does not contain equipment or reagents for sample collection and nucleic acid extraction. The reagents 
provided in this RT-qPCR test have been validated with samples extracted using Qiagen’s QIAamp MinElute Virus 
Spin Kit (Cat. No. 57704) from anonymized healthy individual samples spiked with synthetic SARS-CoV-2 RNA. 
Other nucleic acid extraction kits and protocols have not been validated with this test. Protocols for alternative 
extractions and kits should be established by the laboratory performing the test. Extracted RNA should be used 
immediately or stored at -80°C until further use. We recommend RNA elution in a final volume of 30-50 μL of 
elution buffer. 
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Workflow (Flowchart) 

The GenePath CoViDxOne RT-qPCR v2.1 test has the following steps: 

1. Sample collection [e.g. nasopharyngeal (NP) swab, oropharyngeal (OP) swab, OP + NP swab or nasal swab]
using an approved sample collection device (e.g. flocked swab) and transport to the laboratory in an
approved medium (e.g. viral transport medium). Use only flocked or spun polyester swabs; avoid the use
of calcium alginate swabs or swabs with wooden shafts, as they may contain PCR inhibitors and virus
inactivating substances. Sample collection devices and transport medium are not provided with this kit
and must be independently procured.

2. Nucleic acid extraction from clinical samples using a standard viral RNA extraction method (e.g. QIAamp
MinElute Virus Spin Kit). Extraction reagents are not provided with this kit and must be independently
procured.

3. Setting up a RT-qPCR using RNA extracted from the clinical samples along with a positive and a negative
control.

4. Interpretation of the results.

*Specimen Collection
↓ 

*Nucleic Acid Extraction
↓ 

Preparation of RT qPCR Mastermix 
↓ 

RT qPCR Run 
↓ 

Data Analysis 

Note: *Reagents for these steps are not included in the Kit.

Kit Storage and Handling 

1. Upon receipt, kit components should be immediately stored at -10°C to - 20°C and kept in the dark away
from sunlight. Components are stable until the expiry date mentioned on the kit.

2. Do not freeze-thaw kit components more than 3 times. This may affect the sensitivity of the assay. If more
than 3 freeze-thaw cycles are expected, we recommend aliquoting the reagents into smaller volumes.

3. Before opening any tube, briefly centrifuge the tube to collect the solution at the bottom of the vial.
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Use of Controls 

We recommend that the following controls (provided in the Kit) should be run along with the samples, at least 
once per run/batch: 

1) Positive control (PC).

2) Nuclease free water as a no template control (NTC).

General Precautions 

1. All samples should be treated as potentially infectious and must be treated with extreme precautions.

2. Personnel working in the laboratory should wear personal protective equipment. Use of a lab coat and
disposable gloves are mandatory while working with chemicals/reagents in the laboratory.

3. Before setting up the assay, work surfaces, pipettes, and tube stands should be cleaned with DNAaway (or
equivalent), RNase away (or equivalent), and 70% ethyl alcohol. 1% hypochlorite or H2O2 may also be
used for cleaning, but care must be taken to wipe away all traces of them prior to use.

4. We recommend strictly following the kit instructions. Any deviation from the protocol may hamper the
quality of the results.

5. Ensure unidirectional workflow in the laboratory to prevent contamination by PCR amplicons.

6. Use a dedicated space and calibrated pipettes for setting up the experiments.

7. We recommend the use of filter barrier tips for setting up all experiments.

8. Spin down all reagent tubes before use. Enzymes should never be vortexed.

9. All instruments must be maintained and operated according to manufacturer’s instructions.

10. The toxicological characteristics of these PCR reagents have not been fully evaluated. Avoid contact with
skin. Do not ingest.

11. Do not use the kit components beyond their expiry date.

Table 1: Kit Contents (Contains Sufficient Material for 100 Samples) 

No. Label color Item Name Volume 
[μl] 

Storage temp Number of 
tubes 

1 Pink Positive Control 
Reverse transcribed synthetic RNA control 
for all viral targets and the reference human 
target  

100 -10°C to -20°C 2 

2 White GPDx MasterMix A 163 -10°C to -20°C 2 

3 Yellow GPDx MasterMix B 300 -10°C to -20°C 2 

4 Blue GPDx PP Mix 38 -10°C to -20°C 2 

5 Purple Cap Nuclease Free Water 200 -10°C to -20°C 1 
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Hands-on Time for the Test: 

1. Preparation of mastermix: 10 min

2. Assay run-time: 100 min

3. Data analysis: 10 min

Detailed PCR Protocol: 

Pre-PCR Steps: 

1. Ensure that the cooling block is between 2-8°C.

2. Thaw all reagents before use and mix well by pulse-vortexing the tubes and briefly centrifuging them. DO
NOT vortex GPDx MasterMix A. Gently tap-mix the tube and centrifuge briefly prior to use.

Preparation of Premix: 

1. If ‘n’ is the number of clinical samples being tested, then prepare sufficient premix for ‘n+2 reaction’. The
two extra reactions are for the PC and the NTC. Always prepare at least 5% excess premix to compensate
for pipetting errors.

2. The total reaction volume per tube is 15 µL (10 µL prepared premix + 5 µL of RNA sample).

3. Prepare the PCR premix as outlined in Table 2 ahead.

Table 2: Preparation of RT-qPCR Premix for One Sample 

Reagents Amount for Premix [uL] 

GPDx Mastermix A 3.25 

GPDx Mastermix B 6.0 

GPDx PP Mix 0.75 

Total 10 

4. After preparing the premix, keep all the enzymes and reagents back in the freezer at - 10°C to - 20°C.
Please note that these reagents have been tested with 3 freeze thaw cycles. If you wish to use the
reagents with smaller batches of samples, consider aliquoting the reagents into multiple tubes on receipt.

5. Tap-mix the contents of the premix and then centrifuge briefly (approximately for 5 sec).

6. Add 10 µL of the freshly prepared RT-qPCR premix to the labelled tubes compatible with the real-time
PCR equipment being used.

7. Add 5 µL of each RNA sample/NTC/PC in the respective labelled tubes. Pipette mix the contents of each
tube gently using a fresh tip to ensure proper distribution of reagents and input template in each tube.
DO NOT VORTEX tubes that contain enzymes.

8. Tap-mix each tube gently and eliminate all air bubbles. Spin down the tubes in a microcentrifuge.

9. Place the tubes in the thermal cycler and set the thermal cycling conditions per Table 3 below.
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Setting Up the PCR: 

Table 3: RT-qPCR Cycling Conditions 

Step Stage Temperature Time 

Pre-incubation Hold 25°C or 37°C 5 min 

Reverse Transcription Hold 55°C 15 min 

RT Inactivation Hold 95°C 5 min 

PCR  Cycling 
(42 cycles) 

95°C 12 sec 

58°C 
40 sec  

(Acquire fluorescence at Green/Yellow /Orange/Red channels) 

Table 4: Required Settings for Real Time PCR Instruments 

Target Channel (Dye) Fluorophore Excitation wavelength 
(nm) 

Fluorophore Emission wavelength  
 (nm) 

RdRP-gene  Green (FAM) 495 520 

Human control Yellow (HEX) 535 560 

N-gene Orange (Cal Red 610) 590 610 

E-gene Red (Quasar 670) 645 670 

Note: On Thermo/ABI systems the JOE/VIC should be used for the Yellow/HEX channel, ROX/TexasRed should be used for 
the Orange / Cal Red 610 Channel and Cy5 should be used for the Red/Quasar670 channel. For Rotor-Gene Q systems, gain 
optimization should be carried for all channels with the tube that contains the PC (preferably place the PC into tube 1). 

Analysis and Reporting 

Table 5: Guide for Analysis and Reporting 

Analysis of data should be carried out only by individuals experienced with the technique and with real-time PCR 
data interpretation. Please follow the instrument manufacturer’s recommendations for run and analysis 
settings. Below are the instructions for some specific instruments: 

1. On the Biorad Ct 1000 Touch CFX 96 Real time PCR system, the analysis should be performed as follows: From the Settings tab, select
Cq determination mode, select Regression for analysis (if regression does not provide satisfactory results, select baseline threshold).

2. On the Qiagen Rotor-Gene Q system the analysis should be performed after manually setting the threshold for each channel at 0.05.
Individual instruments may display variation, and the user may need to further adjust the thresholds at their discretion.

3. Thermo-ABI real-time PCR systems require manual adjustment of thresholds and Y-axes for all fluorophores individually. It is suggested 
that thresholds be adjusted so that they fall within the early parts of the exponential phases of the real-time amplification curves and 
above any background signal e.g. on the QuantStudio 5 under Analysis -> Analysis Settings, set the Threshold manually to 50,000 for all 
dyes and Baseline Start Cycle to 10 and End Cycle to 15. These are starting suggestions and should be manually adjusted if needed.

4. Roche systems may need colour compensation prior to analysis. Please contact the system / kit manufacturer for details instructions.
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A) Controls:

Tubes 

Targets  

Interpretation 

N-gene RdRP-gene E-gene Human Control 

NTC 

No 
amplification 

No 
amplification 

No 
amplification No amplification Run valid (no contamination) 

Amplification (one or more targets) Contaminated samples / workspace. Carry out a thorough 
decontamination and repeat with a freshly prepared reaction set. 

PC 

Amplification 
(Ct < 35) 

Amplification 
(Ct < 35) 

Amplification 
(Ct < 35) Run valid 

No amplification (one or more targets) Run invalid. Repeat the entire assay.  

B) Samples:

Targets  

Interpretation 

N-gene RdRP-gene E-gene
Human 
Control 

No 
amplification 

No 
amplification 

No 
amplification 

No 
amplification 

Invalid test: Insufficient sample or PCR inhibitors present. Repeat testing. May 
require processing with a fresh sample extraction. Please note, dilution of 
template (1:10) may mitigate inhibitors. 

No 
amplification 

No 
amplification 

No 
amplification 

Amplification 
(Ct < 35) Negative for SARS-CoV-2 

Amplification (Ct < 35) in all three viral targets Any result Positive for SARS-CoV-2 

Amplification (Ct < 35) in any two viral targets  Any result Positive for SARS-CoV-2 

Amplification (Ct < 35) of any one viral target  No 
amplification 

Inconclusive result. Retest or resample and retest. 

If the result is still the same, check by an alternative technique. 

Amplification (Ct < 35) of only the E-gene  Amplification 
(Ct < 35) 

Inconclusive result. Retest or resample and retest. If the repeat result is the same 
(Positive for E-gene), the sample could either be SARS-CoV-2 or a non-Covid-19 
SARS coronavirus. Clinical correlation, testing on a fresh sample or testing by an 
alternative method should be considered. If the repeat result is Positive for either 
one of the N-gene or the RdRP-gene, the sample should be considered tentatively 
Positive for SARS-CoV-2 (possibly due to low viral load).  

Amplification (Ct < 35) of only one out of the 
N-gene OR the RdRP-gene

Amplification 
(Ct < 35) 

Inconclusive result. Retest or resample and retest. If repeat testing also yields a 
positive for any one of the three viral targets, the sample should be considered 
tentatively Positive for SARS-CoV-2 (possibly due to low viral load). 

Note: If the Ct is >32 for any target, always check the quality of the amplification curve before interpreting the result. 

Any result 
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Limitations of the Test 

1. The testing is limited to molecular genetics laboratories capable of performing and troubleshooting
molecular diagnostics assays.

2. Negative results do not rule out SARS-CoV-2 infection in a sample. 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, if the specimen has an inadequate pathogen load, or
if the viral strain has acquired a mutation at the binding site of a primers/probe. A repeat testing after 48-
72 hours may be considered in cases where suggestive clinical symptoms are persistent. Alternatively, an
orthogonal assay (like viral genome sequencing) might be considered. Clinical decisions should be based
on the clinical symptoms and their progression combined with the laboratory testing report.

3. Positive results are indicative of an active SARS-CoV-2 infection, however, this does not rule out the
bacterial infection or co-infection with other viruses.

4. The laboratory performing the assay should follow good laboratory practices, should have the capability
to handle infectious samples, and should follow proper waste disposal policy of biological samples.
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Appendix 

Performance Specifications for the Test: 

1) Sensitivity: The analytical sensitivity of the test has been established by determining the limit of detection
(LOD) of each assay within the kit using multiple synthetic RNA controls and reverse transcribed cDNA
with and without a background of nucleic acids extracted from human samples. The analytical LODs for
the N-gene, RdRP-gene and E-gene assays are consistently below 10 viral genome equivalents per
reaction for pure synthetic RNA and cDNA controls, and has been demonstrated to be below 150 viral
genome equivalents/mL in spiked negative clinical samples when used in conjunction with the Qiagen
QiaAmp MinElute Virus Spin Kit.

2) Specificity and Cross Reactivity: Bioinformatic (in silico) analysis has shown that the N-gene and RdRP
assays are highly specific to SARS-CoV-2, while the E-gene assay is specific to the “sarbeco” group of
coronaviruses. Independent laboratory testing has shown that the RdRP-gene assay does not show cross
reactivity when tested with samples known to be positive for respiratory viruses including Influenza A
(H1N1 and H3N2), Influenza B (Victoria and Yamagata), Influenza C, RSV (A and B), hBoV, hPIV, hMPV,
HRV/enterovirus, adenovirus, hCoV (HKU1, OC43, 229E and NL63) and MERS-CoV.

Laboratory (wet-lab) experiments at GenePath Diagnostics have shown no cross reactivity with the
nucleic acids from the following organisms:

Organism Calculated 
concentration 
(CFU-PFU/mL) 

Additional 
Comment 

Organism Calculated 
concentration 
(CFU-PFU/mL) 

Additional 
Comment 

SARS >10^6
Cross reactivity 
only tested for 
N-gene fragment

Mycobacterium tuberculosis 
(MTB) >10^6

MERS >10^6
Cross reactivity 
only tested for 
N-gene fragment

Haemophilus influenzae type B 
(HiB) NA 

Quantitation 
data not 
available 

Coronavirus HKU1 >10^6 Mycoplasma pneumoniae (Mpn) >10^3
Coronavirus 229E >10^6 Klebsiella pneumoniae (Kpe) >10^6
Influenza A (Flu A) >10^6 Pseudomonas aeruginosa >10^6
Influenza A - H1N1 >10^6 Staphylococcus aureus >10^6
Influenza B (Flu B) >10^5 Klebsiella sp. >10^6
Human Metapneumovirus 
(hMPV) >10^3 Streptococcus pneumoniae (Spe) >10^5

Rhinovirus NA 
Quantitation 
data not 
available 

Streptococcus sp. >10^6

Respiratory Synctial Virus (RSV) >10^4 Enterobacter sp. >10^6

Enterovirus NA 
Quantitation 
data not 
available 

Bifidobacterium sp. >10^6

Adenovirus >10^5 Lactobacillus sp. >10^6
Cytomegalovirus (CMV) >10^6 Streptomyces sp. >10^6
Epstein-Barr Virus (EBV) >10^6 Saccharomyces sp. >10^6
Varicella-Zoster Virus (VZV) >10^6 Plasmodium sp.(malaria) >10^6
BK Virus (BKV) >10^6 Homo sapiens (humans) >10^6
Chikungunya Virus >10^6
Dengue Virus >10^6
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How does genetic testing help?

Confirmation of clinically suspected diagnosis – 
especially for those conditions for which no definite 
clinical or biochemical investigations exist e.g. 
spinal muscular dystrophy and syndromic causes of 
intellectual disability
Answers to unusual occurrences of a condition 
Genetic counseling and prediction of risk of 
recurrence in the family

Assistance in prognosis and guidance on 
possible therapeutic options – like bone marrow 
transplantation in certain lysosomal storage 
disorders, osteopetrosis
Helps the family to take reproductive decision and 
undergo prenatal diagnosis
Predictive testing in family members at risk and 
option for prophylactic treatment

Who should be considered for genetic testing? 

Intellectual disability, developmental delay or organ 
malformations
Bad obstetric history, multiple abortions or still births
Failure to thrive, uncontrolled seizures, loss of 
attained milestones, unexplained neonatal or 
childhood deaths
Recurrent infections
Bleeding disorders or frequent need for blood 
transfusions

Short stature, abnormal bone shapes, recurrent 
fractures
Hearing loss
Blindness
Muscle weakness
Familial clustering of cancer or early onset cancers
Families with two or more similarly affected children 
or siblings

What are the genetic tests that can provide useful information?

The choice of a genetic test depends upon the genetic condition and the type of genetic defects. Broadly speaking, the 
types of genetic defects may be chromosomal abnormalities, copy number variations (CNVs) or small sequence variations. 
Genetic techniques to diagnose each of these defects are different and include karyotyping, cytogenetic microarray 
variations and Multiplex Ligation-dependent Probe Amplification (MLPA), capillary sequencing for one/few genes and 
targeted next generation sequencing for panels of genes or exome sequencing for entire coding region of the genome.

What is clinical exome sequencing?

Clinical exome sequencing enables simultaneous testing of about 4800+ genes that have well documented clinical 
implications in various human genetic conditions by next generation sequencing (NGS). Clinical exome sequencing allows 
analysis of a large number of clinically relevant genes at the same time with considerable cost savings over full exome or 
whole genome sequencing.

When should a patient be referred for clinical exome sequencing?

Conditions with genetic heterogeneity (i.e. diseases in which multiple genes and genetic mechanisms are implicated) in 
which prioritization of genetic targets (i.e. reflex testing) is difficult (and ultimately expensive) based on clinical history and
other laboratory investigations are prime candidates for targeted exome sequencing. Typically these include intellectual 
disability, retinitis pigmentosa, hearing loss, immunodeficiency disorders, lysosomal storage disorders, albinism, 
charcot marie tooth disease, peroxisomal disorders, Ectodermal dysplasia, skeletal dysplasia, early infantile epileptic 
encephalopathy etc.

Individuals or families with:




