Early diagnosis - early isolation - early treatment

2019-nCoV Ab Test (Colloidal Gold)

* NMPA approved product under National Emergency Assessment «

Read results
in 15 minutes



Characteristics of 2019-nCoV

Strong infectivity Fast transmission Long latent period

The latent period for 2019-nCoV is 1-14 days, with an average of 3-7 days. Mild patients only show
symptoms such as low fever and mild fatigue without pneumonia. Some infected patients are

asymptomatic but ¢an also become a source of infection, which makes early diagnasis essential,

IgM and IgG Combined Detection

The clinical auxiliary diagnosis of 2019-nCoV requires simple, economical and feasible methods. The human
immune system can produce specific IgM and |gG antibodies after virus infection. IgM is the earliest antibody that
appears upon the first immune response. The detection of IgM antibody indicates a recent infection and can be
used as auxiliary diagnosis of early infection. IgG is produced later and lasts long, which can be used as an
indicator of previous or secondary infection.

The kit is intended for the qualitative detection of IgM and IgG antibodies against 2019 Novel Coronavirus
(2019-nCoV} in human serym/plasma jvenous whole blood specimen and for the auxiliary diagnosis of 2019-nCoV
infection. The confirmation or exclusion of infection will be combined with the patient’s clinical manifestations

or further other methods,
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Product Name
2019-nCoV Ab Test (Colloidal Geld)
Intended Use

The kit is intended for the qualitative detection of IgM and IgG antibodies against
2019 Novel Coronavirus (2019-nCeoV) in human serum/plasma/venous whole blood
specimen. It Is only used as a supplementary detection indicator for suspected
nucleic acid negative results or in conjunction with nucleic acid detection in the
diagnosis of suspected cases. It cannot be used as a basis for the diagnesis and
exclusion of COVID-19. Itis not suitable for general screening.

A positive test result requires further confirmation. A negative test result does not rule
out the possibility of infection.

This product is limited to clinical use and emergency reserve during the COVID-19
epidemic outbreak since December 2019, and cannot be used in the clinic as a
conventional in vitro diagnostic reagent. The test results of this kit are for clinical
reference only. It is recommended to conduct a comprehensive analysis of the
condition based on the patient's clinical manifestations and other laboratory tests.

Laboratory testing of 2019-nCoV should meet the requirements of the "Technical
Guidelines for Laboratory Testing of COVID-19 Infection” to do a better biosafety job.

Summary

Coronaviruses (CoV) are a large family of viruses that cause iliness ranging from the
common cold to more severe diseases such as Middle East Respiratory Syndrome
(MERS-CoV) and Severe Acute Respiratory Syndrome (SARS-CoV). 2019-nCoVis a
new strain that has not been previously identified in humans.

Commen signs of infection include respiratory symptoms, fever, cough, shortnass of
breath and breathing difficulties. In more severe cases, infection can cause
pneumonia, severe acute respiratory syndrome, Kidney failure and even death.
Standard recommendations to prevent infection spread include regular hand
washing, covering mouth and nose when coughing and snheezing, thoroughly cooking
meat and eggs. Avoid close contact with anyonse showing symptoms of respiratory
illness such as coughing and sneezing.

Current estimates of the incubation period range from 1-12.5 days with median
estimates of 5-6 days. These estimates will be refined as more data becomes
available. Based on information from other coronavirus diseases, such as MERS
and SARS, the incubation period of 2019-nCoV could be up to 14 days. WHO
recommends that the follow-up of contacts of confirmed cases is 14 days.

Principle

The Kit detects 2013-nCoV IgM and 1gG antibodies by immuneo-capture method. The
nitrocellulose membrane is coated by mouse-anti human monoclional IgM antibodies,
mouse-anti human monoclonal 1gG antibodies, and goat-anti-mouse IgG antibodies.
The recombinant 2019-nCoV antigen and mouse IgG antibodies are labeled with
colloidal gold as a tracer. After addition of the specimens. if 2019-nCoV IgM
antibodies are present, the antibodies will bind to colloidal gold-coated 2019-nCoV
antigens to form compounds, which are further captured by pre-coated mouse-ant
human IgM antibodies to form new compounds, and generate purple line (T). If 2019-
nCoV IgG antibodies are present in specimen, the antibodies will bind to colloidal
gold-labeled 2019-nCoV antigens to form compounds, and further form new



compounds by binding to pre-coated mouse-anti human monoclonal IgG antibodies,
which give rise to purple line (T). The binding of colloidal gold-labeled mouse IgG
antibodies with goat-anti-mouse 1gG antibodies will present purple line, which is used
as the control line(C).

Composition
1. Sealed foil pouches sach containing:
a.0ne casseatte device
b.One desiccant
2. Specimen diluent
3. Instructions foruse

Storage and Stability

1. StoreatdT~ 30T (392T~867TF) .

2. Use the test within 1 hour after opening the pouch under 60% humidity.
3. See production date and expiration date on label.

Specimen Collection and Handling

Consider any materials of human origin as infectious and handle them using
standard bio-safety procedures.

1. The kit is intended for test only in serum/plasma/venous whole blood
specimens.

Specimens should be collected by standard protocol.

The venous whole blood specimens could be stored at 2°C~ 8°C (36°F~467F)
for up to 3 days, and it couldn’t be frozen. Yenous whole blood specimens can
be anti-coagulated with routine dosage of heparin (9.8-281U/mL), sodium citrate
(3.8%, equivalent to 129mmol/L), ethylenediaminetetraacetic acid (EDTA)
(4.55mmoL / mL £ 0.85 mmol/mL).

The serum or plasma specimen s could be stored at 2°C~ 8°C (36°F ~46°F) for
up to 7 days, and could be frozen at -20°C (-4°F ) for 6 months. The
specimens are repeatedly frozen and thawed no more than & times; it should be
the best to test the sample after collection immediately.

Prior to testing, bring frozen specimens to room temperature slowly and mix
gently. Specimens containing visible particulate matter should be clarified by
centrifugation before testing.
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Test Procedure

1. Allow the test, specimen diluent and/or confrols to reach room temperature
10°C~30°C (50°F~86°F) prior to testing.

2. Remove the test device from the sealed pouch and use it as soon as
possible.

3. Place the test device on a clean and level surface.

4. FROM THE TOP OF THE SPECIMEN WELL: Add 20pL venous
whole blood or 10puL serum/plasma specimen into each specimen well.

5. FROM THE BOTTOM OF THE SPECIMEN WELL: Add 80pL or 2 drops of
specimen diluent into each specimen well,

6. Wait for the colored line(s) to appear. Read results within 15 minutes. Do not

read the result after 15 minutes.
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Results Interpretation

1. IgM Positive: The presence of two purple bands (T and C) within the IgM result
window indicates positive for 2019-nCoV IgM antibody.

2. 1gG Positive: The presence of two purple bands (T and C) within the 1gG resuit
window indicates positive for 2019-nCoV IgG antibody.

3. MNegative: Only one purple band appearing at the control line (C) indicates
negative result.

4. Invalid: If control line (C) fails to appear. no matter whether the T line is visible
or not, the test ig invalid. Insufficient specimen volume or incorrect procedural
techniques are the most likely reasons for control line failure. Review the
procedure and repeat the test with a new test device. If the problem persists,
you should immediately stop using the kit with the same LOT No. and contact
your local distributor.
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Performance Characteristics

1. Use the national or enterprise reference controls for testing. and the results meet
the detection requirements of national or enterprise reference controls.

2. Test the samples with a titer of 1:320 at the original concentrations with the
2018-nCoV IgM antibody and 2019-nCoV IgG antibody. No hook effect was
observed.

3. The clinical trial of this product is based on the clear diagnosis / exclusion criteria
of the disease identified in the “COVID-13 Diagnosis and Treatment Program”.
Clinical research was conducted in 5 instifutions and the total cases were 447.
Using this kit, 110 cases out of 126 clinically confirmed cases are positive, with
the sensitivity of 87.3% (95% CI. B0.40% to 92.0%); 62 cases of clinically
excluded cases are totally negative with the specificity of 100% (95% CI: 94.20%
to 100%).

4. Avoid using special samples: red background may appear in the hyperlipemia
(triglyceride concentration higher than 25mg/mil), icteric samples (Bilirubin
concentration higher than 0.2mg/mL)} and hemolytic specimen (hemoglobin
concentration more than 5.0mg/mL). which may affect the test result.

5. The 2019-nCoV IgM test was also evaluated with samples that are IgM positive for
other diseases as listed in the following table. No cross reactivity was observed.



Coronavirus HKU1-lgM Coronavirus OC43-1ghl
Coronavirus NLG63-1gM Coronavirus 229E-lgi
Influenza A virus HIN1 (new type influenza A virus H3N2-IgM
H1N1 2009, seasonal mfluenza virus H1N1) Ighl
H5N1-lgM H7N9-Igh
Influenza B virus Ighl Respiratory Syncyhal Virus IgM
Adenovirus lghd Rhinovirus lgh!
Enterovirus A-lghd EB virus IgM
Measles virus Igh Cytomegalowvirus Ighd
Rotavirus lg Mumps IgM
Varicella-zoster virus lgh Parainfluenza virus IgM
Mycoplasma pneumoniae IgM Chlamydia pneumonias tgh’l
Coxsackievirus group B laM

The 2019-nCoV IgG test was also evaluated with samples that are 1gG positive
for other dissasses as listed in the following table. No cross reactivity was
ohserved.

Coronavirus HKU1-lgG Coronavius OC43-Igi
Coronavirus NL63-laG Coronavirus 229E-lgG
linfluenza A virus H1IN1 (new type nﬂ_luenza A virus H3N2-10G
H1N1 2009, seasonal influenza virus HI1N1) laG
H3N1-1gG H7N9-lgG
Influenza B virus 1gG Respiratory Syncybal Virus 19G
Adenovirus 19G Rhinovirus 109G
Enterovirus A-lgG EB virus IgG
Measles virus G Cytomegalovinus 19G
Rotavirus lgG Mumps IgG
Varicella-zoster vinus 196G Parainflusnza virus lgG
Nycoplasma pneumoniae IgG Chlamydia phneumoniae IgG
Coxsackievirus group B lgG

0 N

11.

12.

13.

14.

RF, ANA and AMA don't exhibit cross reactivity with the test.

Common antivirals such like Epistine hydrochloride (=4mg/L). Ribavirin (=40mgiL).
Interferon  (s200mg/L), Oseltamivir (s30mg/L), Abidol (s40mg/L), Levofloxacin
(£200mg/L), Azithromycin (£100mg/L), Ceftriaxone (<400mgl), Meropenam
(2200mg/L) have no interference effect on the detection of this kit

Systemic lupus erythematosus has no interference effect on the detection of this kit
Mon-specific IgM antibody (=0.8mg/mL) and non-specific 1gG antibody
(24mg/mL) have no interference effect on the detection of this kit.

Heparin, sodium citrate, EDTA and other anticoagulants have no interference
effect on the detection of this kit.

The precision experiments were carried out by different experimenters, at
different times and at different places. and the results met the product
performance requireaments,

After the specific IgM positive sample was destroyed by p-mercaptosthanol, the
IgM test result was negative.

After preliminary evaluation, it is basically confirmed that the clinical
performance of the product can meet the emergency needs of the epidemic. The
product will further collect clinical data to confirm the clinical performance of the
product after it is marketed.



Limitations

The kit is for qualitative detection and auxiliary diagnosis use only.

In the early phase of infection, no IgM or IgG antibody will be produced, or the
titer will be very low, thus, negative result will occur, Re-testing will be conducted
in 7-14 days, and the sample that is collected last time will be detected in parallel
during re-testing to confirm whether the serology turns positive or the titer

increases significantly.
3. The reference value of serological antibody detection is limited for the immune-
compromised patients or patients who receive immunosuppressive therapy.
4. IgM antibody positive will occur not only in primary infection, but also in
secondary infection.
IgG antibody positive indicates previous infection or secondary infection.
The confirmation or exclusion of infection will be combined with the patient’s
clinical manifestations or other further metheds.

Precaution
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1. Use fresh specimens whenever possible.

2. Results after 15 minutes are considered invalid.

3. The product should be used as soon as possible once the foil pouch is open, in
case of long-term exposure to environment.

4. Follow standard biosafety guidelines for handling and disposal of potential

infective material.

® Do not reuse IVD For in vitro diagnostic use only
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COVID-19 Diagnosis and Treatment Program (7th Edition)

Section 5. Diagnosis Criteria

Il. Confirmed Cases

Suspected cases having either one of the following eticlogy or
serological evidences:
1. Mucleic acid positive by real-time fluorescence RT-PCR:
2. Highly homalogous to known SARS-COV-2 by gene sequencing;
3. Specific Igh and IgG antibodies both positive; or
Specific 19G antibody changed from negative to positive; or
Specific IgG antibody increased by at least 4 times in recowvery

phase compared to acute phase.

Significance of IgM & IgG
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Test Result Reference

mmm Nucleic acid and antibody test results reference

Probably in "window period” of infection.

Probably in the early stage of infection, but no 1gG 5 produced or the 1gG concentration does not reach
the lowest limit of detection.

- + Probably in the advanced stage of infection or recurrent infection.

- = Active phase of infection. But the human body has developed immunity with persistent g0 antibody
being produced.

Highly probably in the acute stage of infection. At this time, it is necessary to consider cases where the
+ - nuchec acid test result i suspect or the patient has other diseases. Rheumatoid factor has been found
to result in weak positive or positive in gk,

Probably previous infection. But the body has recoverad or the virus has been cheared. IgG produced by
the immune response maintains for a long time and 55 still detectable in blood,
Megative Initial infection with very low virus load at early stage; When the viral load is lower than the lowest

+ - detection Emit of nucleic acid, a small amount of IgM was produced, and no (@G was produced; Or
rheurnatoid factor positive of the patient resulted in IgM false positive.

The patient has recently been infected and B in the recovery phase, The virus in the body has been
+ + cleared and IgM has not been reduced to the lowest lmit of detection; Or the nucheic acid test result s
false negativie and the patient is in active phase of infection,



Clinical Evaluation and Application of Detection for SARS -CoV -2 IgM and
Ig(: Antibodies with Colloidal Gold Immunochromatography Assay

ZHANG Wenjian™, LYU Xin™, HUANG Chi', WEI Ming', L1 Shunging' . PENG Huali'.
PANG WenWen', WU Yongjin', MA Jie', GAT Zhongtao’, YANG Kai'
[ 1. Hubei Prowiaciad Hlepital of Tntegrated Chineie & Wetern Medficime, Winhan 430015, Chinas 2 &0 Chilalren's Hospital of Shardong

i '.'I.I"!I-rr-.rlf'ﬁ', Nuer 250022 | Ui )

Abstract; The pandemic of the novel coronavirus { SARS-CoV-2) infection has senously threated global public
health, a rapid and easy operated method for corenavirus disease (COVID-19) diagnosis 1s needed. To evaluate
the elincal application efficacy of the collodal gold rapid test kit for detection of the IgM/Igls antibodies 1o
SARS-CoV-2, a total of 304 chmcal diagnosed case, 138 health donor (of which 114 showed SARS-CoV-2
viral RNA negative and 64 other fever patients with respiratory symptoms were selected for the study and the
plasma or serum samples were tested for both 1gM and IgG with the kit. The companson of the detection
coincidence of the samples from whole blood and plasma or serum were also performed ; Furthermore, the time
distribution of SARS-CoV-2 viral RNA and IgM/IgG amtibodies detections were analyzed. The results showed
that, of the 304 clincal :Ii:’l.;;lm:il:d cpses, 105 pases were Fl[]ﬁi:'[i‘n'l.‘ for viral RNA detection, among which the
detection sensitivity of IgM and Igls antibodies to SARS-CoV -2 by colloidal gold rapid assay was 76.256 (80/
105) and 86.6% (91/105) . respectively. and the overall coincidence rate of IgM/IgG amibody was 96.1%
(101/105) ; and 73 cases were negative for both nueleic acid and antibody detection. Of the remaining 126
clinical diagnosed cases, the positive rate of IgM and IgG was 69.25% (87/126) and 98.35% (125/126) ,
respectively. and the overall comecidence rate of IgM/lgG antibody was 10055 (126/126). In detections for
healthy and other fever patients, the specificity of IgM and IgG was 992 (200/202) and 9825 (198/202) .,
respectively, and the 1otal eoineidence rate of antibody detection resulis of homoelogous whole blood and plasma
samples was 9925 . indwatng a high degree of consistency. In this study . the detectuion assay of SARS-CoV-2
antibodies using colloidal gold method showed sauslactory detection effect, and n could be used for clinical
auxiliary diagnosiz and epidemiological investigation, which could be applied in a wide range of secenarios and
play a valuable role in the prevention and control of SARS CoV -2 pandemic. '

Key words: SARS-CoV-2; Amibody detection; Collodal gobd; IgM antibody ; [gG antuibody

Fandimg: This sty was supparted &y the Minisiey of Sctence and Techaology Propect. Hile: Develapment of Novel Coronaeirn ( 2005-a"0 1)
Kapied Divtedtion Product
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Hospitals using our 2019-n-CoV Ab test

Peking University Third Hospital

Hubei Provindal Hospital of Integrated Traditional Chinese and Western Medicine

Beijing Friendship Hospital

Wuhan Xiehe Hospital

Beijing Youan Hospital

Hubei Provingal Hospital of Traditional Chinese Medicine

Beijing Chaoyang Hospital

Wuhan Childran's Hospital

Beijing Armed Police General Hospital

Wuhan Fangcai Hospital

Children's Hospital of Fudan University

Beijing Children's Hospital

Shanghai Rinhua Hospital

Capital Institute of Pediatrics

Shan gh ai Children's Medical Center

Shanghai Xinhua Hospital

Shangh ai Children's Hospital

Affiliated Children's Hospital of Fudan University

Henan Provindal Center for Disease Contral

Shanghai Children's Hospital

Guangdong Provincial Centerfor Disease Control

Suzhou Children’s Hospital

Sichuan Provincial Centerfor Disease Contmol

Xuzhou Children's Hospital

Beijing Lenters for Dsease Control

Tianjin Children's Hospital

Disease Contral Centeraf Shanxi Provinge

shenyang Children's Hospital

Wuhan Tongji Hospital

Children's Hospital of Hebei Province
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