LD COVID-19 IgM

Rapid Test

Rapid test for the qualitative detection of human IgM antibodies to SARS-CoV-2 in serum, plasma, or whole blood.
For professional in-vitro diagnostic use only.
Entirely manufactured in GERMANY

REF: COV19_M_10_EN

INTENDED USE
The LD COVID-19 IgM Rapid Test is a visual test for
the qualitative detection of IgM antibodies to
SARS-CoV-2 in human serum, plasma, or whole
blood within 15 min (latest 20 min). The test is for
professional in vitro diagnostic use only and
intended to aid in the diagnosis of SARS-CoV-2
infection and to complement direct pathogen
detection. Serology can also be used to collect
epidemiological data. The product is intended for
use as an IVD but can also be used for research
purposes.

control line in the result window are not visible
before applying any samples.

INTRODUCTION / FIELD OF APPLICATION

Then one colored line appears in the test zone
("T"). The remaining complex migrates further
across the membrane to the control zone ("C").
Again, a colored line appears, indicating that the
test was performed correctly.

In December 2019, a novel zoonotic coronavirus
SARS-CoV-2 was identified as an infectious agent
that could cause an outbreak of viral pneumonia
in human. Common signs of infection with the
coronavirus include respiratory symptoms,
breathing difficulties, fever, sore throat, stuffy
nose and dry cough. In some severe cases, the
infection can cause viral pneumonia, severe
acute respiratory syndrome (SARS), as well
kidney failure and finally death. To prevent an
infection with the coronavirus it is recommended
to avoid close contact with anyone showing
symptoms of respiratory illness as well as
standard hygienic methods like hand washing, as
well covering mouth and nose. SARS-CoV-2 has
structure proteins including spike (S), envelope
(E), membrane (M) and nucleocapsid (N). The
spike protein (S) is a glycoprotein, composed of
two subunits (S1 and S2). It was found that the
subunit S1 contains a receptor binding domain
(RBD) which strongly interacts with human ACE2
receptor, causing infection of human respiratory
cells.
As for other viral infections, immunoglobulin
antibodies such as IgM and IgG may be present in
the blood following infection with the SARS-CoV2 in humans at different time and kinetics. IgM
antibodies usually appear within 7-9 days post
infection. IgG antibody is detectable after about
20 days post infection and is an important
indicator of protection from the virus if the
infected person is free of serious symptoms. The
LD COVID-19 IgM Rapid Test is a detection tool
which can be used for evaluation of IgM against
SARS-CoV-2 Spike S1 in human serum, plasma, or
whole blood. The LD COVID-19 IgM Rapid Test is
an ASSURED test meaning it has the following
characteristics: affordable, sensitive, specific,
user-friendly, robust & rapid, delivered to users.
Please note: Ideally, two serum samples should
be collected and tested for confirmation of a
SARS-CoV-2 infection by antibody detection,
which are taken in the first week after the onset
of symptoms and at least 14-21 days later.
PRINCIPLE OF THE TEST
The test consists of one test strip, which is
integrated in a test cassette. This test strip
consists of a special human IgM antibody-binding
protein, coupled to colored particles (conjugate),
and a membrane with one test line and one
control line. The test line contains SARS-CoV-2
Spike glycoprotein (S1), the control line consists
of an antibody-binding protein. Test line and
Manufacturer / Distributor:
LIONEX GmbH
Salzdahlumer Str. 196, Geb. 1A
38126 Braunschweig / Germany

After the sample (serum, plasma, or whole blood)
is pipetted into the sample well (S) followed by
the Diluent, the diluted sample passes through
the conjugate and the antibodies in the sample
bind to the conjugate. The antibody-conjugate
complex migrates due to the capillary action to
the site of the membrane where the SARS-CoV-2
Spike Glycoprotein (S1) is immobilized (test line).
If IgM antibodies against S1 are present in the
sample, they will bind to the test line.

SUPPLIED MATERIALS
Packaging sizes:
REF: COV19_M_10_EN (10 Tests): 10 test
cassettes, 1 dropper bottle containing 3.5 mL
of diluent and 10 disposable transfer pipettes.
TEST COMPONENTS
• Diluent: 1 dropper bottle
containing dilution buffer
– 3.5 mL
• Test cassette: individually
sealed in an aluminum
bag with a single use pipet
• 1 Instructions for use
• 1 Quick reference guide
Note: Pictures may differ from the original.
MATERIALS NEEDED BUT NOT SUPPLIED
• Containers for sample collection. We
recommend using standard containers for blood
collection
• Microliter pipettes and tips for 10-100 μL
(optional for serum / plasma / whole blood)
• lancets (optional for whole blood)
• Stopwatch
PREPARATION OF REAGENTS
All reagents are ready-to-use. No further
preparation of reagents is necessary.
STABILITY AND STORAGE CONDITIONS
Store the test at 2 - 30°C. Unopened kit
components (aluminium bags and Diluent) are
stable until the expiry date. The expiry date is
printed on the labels of the aluminium bag, the
Diluent and the outer packaging. Do not use if the
aluminum bag is damaged. DO NOT FREEZE or
expose to temperatures above 30°C.
Aluminium pouch with test cassette: Keep the
test in unopened aluminium bag at 2 - 30°C.
Opened aluminium bag: Use test cassette within
1 hour!
Diluent (dilution buffer): Store the Diluent at 2 30°C. Unopened Diluent is stable until the expiry
date. After first opening the Diluent is stable until
the expiry date, if the bottle is tightly closed after
every usage.
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WARNINGS AND PRECAUTIONS
• Read the instructions
performing the test.

carefully

before

• In accordance with Good Laboratory Practice
(GLP), all laboratory devices employed should be
regularly checked for the accuracy and
precision.

• For professional in-vitro diagnostics only!
• Use all reagents within the expiry period
(printed on the labels).
• Do not use reagents from different kit lots or
batch codes and avoid mixing of reagents of
different kit lots or batch codes.
• Only for serum, plasma or whole blood. Do not
use the test with other body fluids.
• Avoid contamination of the reagents. Do not use
the same container for several samples! Use
separate single-use pipets for each sample
(included in the kit).
• Lipemic, hemolytic or bacterially contaminated
samples should not be used. Avoid the use of
turbid samples which may be contaminated with
bacteria.
• Avoid repeated freezing and thawing of the
samples because it could lead to denaturation of
the antibodies.
• Do not ingest or swallow! Do not eat, drink and
smoke in the laboratory! Do not work without
wearing protective clothing (gloves, safety
glasses and lab coat)! Avoid the contact of kit
reagents with skin, eye or mucosa.
• All kit components should be considered as
infectious agents. Decontaminate and dispose
of residues of kit reagents and samples in
accordance to local regulations, e.g. by
autoclaving or using a disinfecting solution.
• Avoid touching of the membrane in the result
window of the test device with your fingers
(danger of contamination).
• Do not pipette samples and diluent directly onto
the membrane in the result window of the test
device.
• For single use only. The test is sensitive to
moisture. Do not use if the outer packaging
(aluminum bag) is damaged. After opening the
aluminum bag, it must be used within 1 hour.
• All patients should be treated as potentially
infectious. Observe established precautions
against microbiological hazards throughout
testing and follow standard procedures for
proper disposal of specimens.
• Bring specimens to room temperature
(preferably 15 - 30°C).
• Lipemic, hemolytic or bacterially contaminated
samples must not be used.
• Avoid the use of turbid samples as it cannot be
excluded that they are bacterially contaminated.
• If specimens are to be shipped, they should be
packed in compliance with local regulations
covering the transportation of etiologic agents.

Phone:
+ 49 (0) 531 - 260 12 66
Fax:
+ 49 (0) 531 - 618 06 54
E-Mail:
info@lionex.de
Homepage: www.lionex.de

SAMPLE COLLECTION AND PREPARATION
The LD COVID-19 IgM Rapid Test is suitable for the
detection of IgM antibodies to SARS-CoV-2 in
serum, plasma, or whole blood. The test works
best with fresh samples.
Collection of whole blood from the vein:
Take the sample under standard laboratory
conditions (aseptically, avoid haemolysis).
Collection of whole blood from the fingertip:

5. Adjust stopwatch to 15 min and start timing
(Reference Guide 2B).

INTERPRETATION OF RESULTS

6. Wait until stopwatch shows that 15 min have
elapsed and read the result (latest after 20 min).
Do not read results after more than 20 minutes
(Reference Guide 3)
REFERENCE GUIDE

• Disinfect your hands.
• Ask the patient to sit or to stretch himself out.
• Use disposable gloves.
• Disinfect a puncture site with a skin disinfectant.
• Wait for exposure and drying time of the
disinfectant.
• Puncture the skin with a sterile lancet.
Fig. 1: Schematic diagram of possible test results
for LD COVID-19 IgM Rapid Test: Negative result:
only the control line appears (A); Positive result:
two lines appear. Test band weaker or strong plus
band at control zone (B) and (C). Invalid test: only
the test line appears (D). The colour of the lines in
the figure may differ from the actual line colour on
the test.

• Massage the hand towards the fingertip
(Caution! Do not touch the puncture site! Avoid
strong pressure!)
• Discard the first drop and gently massage the
hand from wrist to fingers to cause the
formation of a drop of blood.
• Keep the puncture site downward (horizontal or
slightly inclined) and take the drop of blood with
a single use capillary or pipet. Try to touch only
the leaked blood and avoid air bubbles.

NEGATIVE: Only one colored line appears in the
control zone (control line "C", see Quick Reference
Guide, and Fig. 1). In the test zone ("T") there
should be no line visible.

Serum, plasma, or whole blood: Separate as soon
as possible from the red blood cells (e.g. by
centrifugation). If the test cannot be performed
immediately after the sampling, the samples can
be stored for up to 2 days (48 hours) at 2 - 8°C. For
longer storage, the whole blood must be
centrifuged (separate serum or plasma from red
blood cells). Serum and plasma can be stored at
temperatures below -20°C. Frozen samples must
be thawed prior to testing and well mixed. Avoid
repeated freezing and thawing of samples!

POSITIVE: Two colored lines appear. One line
should be visible in the control zone ("C") and
other one line in the test zone ("T") (see Quick
Reference Guide, and Fig. 1).
The test lines "T" may be stronger or weaker than
the control line "C".
DOUBTFUL: Very weak shadow-like test line
should be regarded as not clear. In this case it is
recommended to take another sample from the
same patient and to measure it again using the LD
COVID-19 IgM Rapid Test.

TEST PROCEDURE
Note: After opening the aluminum bag, the test
should be carried out quickly (less than 1 hour) as
the test strip is sensitive to humidity. Test cassette,
buffer and patient’s samples should be brought to
room temperature (preferably 15 - 30°C) prior to
testing. Do not open pouches until ready to
perform the assay.
1. Take the required number of test pouches from
the packaging kit. Open the aluminum pouch
and place the cassette / s on a clean, nonabsorbent flat surface.
2. Label the test device with patient identification
number.
3. For the Sample: Fill the disposable transfer
pipette supplied by the kit with specimen and,
by holding it vertically, dispense one drop (~30
µl) into sample well (S). Alternatively, you can
use a microliter pipette, adjust the pipette to 30
µL (Reference Guide 1).
4. Immediately add 4 drops of diluent buffer into
the sample well (S) on the cassette. Avoid
dropping any solution in the observation
window.
(Reference Guide 2A).

INVALID: No control line visible and/or
background color affects readability of test results.
Insufficient sample volume or incorrect handling
of the test are the most likely reasons for a lack of
control line and/or a formation of background
color which affects the readablity of control/test
lines. Check again the instructions of sample
preparation and test procedure and repeat the
test with a new test device. If the problem persists,
contact the manufacturer or your local distributor.
QUALITY CONTROL
The LD COVID-19 IgM Rapid Test contains an
internal control. A colored line in the control zone
("C") is considered as an internal procedural
control. It confirms enough sample volume and
correct test procedure. A clear background is an
internal negative procedural control. If a
background color appears in the result window
and thereby the readability of the test results will
be affected, the result may be invalid.

2

PERFORMANCE CHARACTERISTICS
Reproducibility of measurements was validated by
determination of Intra- and inter-assay variations,
and inter-operator-variations. All measurements
have shown that the test is highly reproducible
regarding intra- an inter-assay as well as batch-tobatch and inter-operator variation. No significant
variations were observed.

Table 2: The combined results of both LD COVID-19
IgM Rapid Test + LD COVID-19 IgG Rapid
Test compared by results of Clinical
Diagnosis (RT-PCR method).

Warning: Samples from patients who have received
monoclonal mouse antibody preparations for
diagnosis or therapy may contain human antimouse antibodies (HAMA). Such samples may show
either falsely elevated or decreased values when
tested with test kits such as SARS-CoV-2 IgM that
use mouse monoclonal antibodies.

Diagnostic sensitivity and specificity
The clinical sensitivity and specificity of the
LD COVID-19 IgM Rapid Test (Whole
Blood/Serum/Plasma) was determined by
comparing the results with clinical PCR results (gold
standard: RT-PC); the results showed that IgM
Rapid Test (Whole Blood/Serum/Plasma) has a high
sensitivity and specificity. 50 negative plasma or
serum samples were measured by LD COVID-19
IgM Rapid Test (samples from patients with other
lung diseases, from clinical laboratories or healthy
individuals who have never been exposed to SARSCoV-2). Furthermore, 13 positive samples from
well-defined and validated COVID-19 patients
(positive PCR) were tested. The results are
presented in the table 1. Confidence intervals for
sensitivity and specificity are "exact" ClopperPearson confidence intervals20. For the samples
measured sensitivity was 84.62% (CI = 54.55 to
98.08%) at a specificity of 98% (CI = 89.35 to
99.95%).
Table 1: LD COVID-19 IgM Rapid Test result: the
rapid test results compared by results of
Clinical Diagnosis (RT-PCR method).

As with all diagnostic tests, a definitive clinical
diagnosis should not be based solely on the results
of a test but should only be made by the physician
based on an evaluation of clinical and laboratory
findings.

LIMITATIONS
Follow the instructions of the test procedure and
interpretation of results carefully!
Follow the instructions of the test procedure and
interpretation of results carefully! Insufficient
sample volume or incorrect handling of the test
procedure are the most likely reasons for not
reaching the required QC criteria of test
performance (see section “Quality control of test”).
A POSITIVE test result in combination with a proven
survived disease suggests that a previous infection
with SARS-CoV-2 is likely. A NEGATIVE result
indicates that infection is unlikely. Note that
questionable results require further confirmation. If
the result is not clear, another sample should be
taken from the same patient after 2-4 weeks and
checked again.
The antibody determination does not replace the
direct detection by PCR. It is important to note that
a positive IgM result against SARS-CoV-2 indicates
that an infection has taken place, but this does not
necessarily mean that immunity (i.e. protection
against infection) is assured. The long-term studies
necessary for this statement cannot yet exist.

Heterophilic antibodies in human serum may react
with reagent immunoglobulins and interfere with in
vitro immunoassays. Patients routinely exposed to
animals or animal serum products may be
susceptible to this interference and abnormal
values may occur.
Rheumatoid factor (RF) in human serum may react
with reagent immunoglobulins and interfere with in
vitro immunoassays.
Interfering Substances:
Analytical specificity is determined by measuring
potential interfering substances. Substances used
for patient treatment, substances which may be
ingested by the patient and substances
encountered in specific specimens’ types are
considered.
Bilirubin
Haemoglobin
Triglyceride

400 µg/mL
10 mg/mL
20 mg/mL

Outcome: no interference is observed for the
substances tested.
To be on the safe side we recommend excluding
haemolysed, lipemic and icteric samples from
testing.

Cross-reactions of antibodies within the genus
Betacoronavirus can occur.
As mentioned before and like all other viral
infections, immunoglobulin antibodies such as IgM
and IgG may be present in the blood following
infection with the SARS-CoV-2 in humans at
different time and kinetics21-27. Since all positive
clinical samples were collected at different days and
weeks after the COVID-19 symptoms; we applied
additional analysis for measuring the clinical
specificity and sensitivity for LD COVID-19 IgG Rapid
Test (REF: COV19_G_10_EN) + LD COVID-19 IgM
Rapid Test (REF: COV19_M_10_EN) . The results of
all positive samples with clinical evidence of COVID19 were compared with all negative samples
collected prior to the COVID outbreak [December 3,
2019] as they have never been in contact with
SARS-CoV2.
In this analysis the rapid test results considered
positive if IgM test cassette and/or IgG test cassette
gave positive results. The combined results of LD
COVID-19 IgG Rapid Test and LD COVID-19 IgM
Rapid Test gave sensitivity of 100% and a specificity
of 96%. The results are summarized in table 2.

It is recommended to consider the results of the
test in combination with the clinical status of each
patient, the results of other diagnostic tests and the
epidemiological background information. If a
patient sample has tested positive, further
confirmatory tests should be performed (e.g. PCR,
clinical symptoms). For a final diagnosis, include all
available information on a given patient.
Likewise, a negative test result does not exclude a
possible disease.
For meaningful serological results, we recommend
to test two samples, the first from the acute phase
(week 1 of the disease) and a second sample
additionally from the convalescence phase (3 to 4
weeks after disease).
The test is designed for the detection of human IgM
against SARS-CoV-2 in serum, whole blood, and
plasma. For the detection of IgM against SARS-CoV2 in body fluids other than human serum, whole
blood, and plasma the test has not been validated
and may give false results.
Avoid bacterial contamination of the samples!

3

LITERATURE
[1] Weiss SR, Leibowitz JL. Novel coronavirus
(2019-nCoV), World health Organisation
(WHO), 2020. Coronavirus pathogenesis. Adv
Virus Res 2011;81:85-164. PMID:22094080
DOI:10.1016/B978-0-12-385885-6.00009-2
[2] World Health Organization (WHO). WHO
Statement Regarding Cluster of Pneumonia
Cases in Wuhan, China. Beijing: WHO; 9 Jan
2020.
[Accessed
26
Jan
2020].
https://www.who.int/china/news/detail/0901-2020-who-statement-regarding-clusterof-pneumonia-cases-in-wuhan-china
[3] World
Health
Organization
(WHO).
Coronovirus. https://www.who.int/healthtopics/coronavirus
[4] WHO (2020). Novel Coronavirus(2019-nCoV)
Situation Report 23.
https://www.who.int/docs/defaultsource/coronaviruse/situationreports/20200212-sitrep-23ncov.pdf?sfvrsn&equals;41e9fb78_4.
[5] Zhou, P., Yang, X.L., Wang, X.G., Hu, B., Zhang,
L., Zhang, W., Si, H.R., Zhu, Y., Li, B., Huang,

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

C.L., et al. (2020). A pneumonia outbreak
associated with anew coronavirus of probable
bat
origin.
Nature.
https://doi.org/10.1038/s41586-020-2012-7.
Menachery, V.D., Dinnon, K.H., III, Yount, B.L.,
Jr., McAnarney, E.T., Gralinski, L.E., Hale, A.,
Graham, R.L., Scobey, T., Anthony, S.J., Wang,
L., et al. (2020).Trypsin treatment unlocks
barrier for zoonotic bat coronaviruses
infection.J.
Virol.
94
https://doi.org/10.1128/JVI.01774-19.
Iwata-Yoshikawa, N., Okamura, T., Shimizu, Y.,
Hasegawa, H., Takeda, M., and Nagata, N.
(2019). TMPRSS2 Contributes to Virus Spread
and Immunopathology in the Airways of
Murine Models after Coronavirus Infection. J.
Virol. 93 https://doi.org/10.1128/JVI.0181518.
Corman, V.M., Landt, O., Kaiser, M.,
Molenkamp, R., Meijer, A., Chu, D.K., Bleicker,
T., Bru¨ nink, S., Schneider, J., Schmidt, M.L.,
et al. (2020). Detection of 2019 novel
coronavirus (2019-nCoV) by real-time RT-PCR.
Euro
Surveill.
25
https://doi.org/10.2807/15607917.ES.2020.25.3.2000045.
Hoffmann et al., SARS-CoV-2 Cell Entry
Depends on ACE2 and TMPRSS2 and Is
Blocked by a ClinicallyProven Protease
Inhibitor,
Cell
(2020),
https://doi.org/10.1016/j.cell.2020.02.052.
Daniel Wrapp, Nianshuang Wang, Kizzmekia S.
Corbett, Jory A. Goldsmith, Ching-Lin Hsieh,
Olubukola Abiona, Barney S. Graham and
Jason S. McLellan. Cryo-EM structure of the
2019-nCoV spike in
the prefusion
conformation. originally published online
February
19,
2020
DOI:
10.1126/science.abb2507 (6483), 1260-1263.
367 Science
Corman, V.M., Landt, O., Kaiser, M.,
Molenkamp, R., Meijer, A., Chu, D.K., Bleicker,
T., Bru¨ nink, S., Schneider, J., Schmidt, M.L.,
et al. (2020). Detection of 2019 novel
coronavirus (2019-nCoV) by real-time RT-PCR.
Euro
Surveill.
25
https://doi.org/10.2807/15607917.ES.2020.25.3.2000045.
Cui J, Li F, Shi ZL. Origin and evolution of
pathogenic coronaviruses. Nat Rev Microbiol
2019;17:181-192.PMID:30531947
DOI:10.1038/s41579-018-0118-9
Gallagher and Buchmeier (2001). Coronavirus
spike proteins in viral entry and pathogenesis.
Virology. 279(2):371-4.

[14] Ji et al. (2020). Homologous recombination
within the spike glycoprotein of the newly
identified coronavirus may boost crossspecies transmission from snake to human. J
Med
Virol.
2020;10.1002/jmv.25682.
doi:10.1002/jmv.25682.
[15] Li F. (2016). Structure, Function, and Evolution
of Coronavirus Spike Proteins. Annu Rev Virol.
3(1):237-261.
[16] Lu et al. (2015). Bat-to-human: spike features
determining ‘host jump’ of coronaviruses
SARS-CoV, MERS-CoV, and beyond. Trends
Microbiol. 23(8):468–78.
[17] Lu R, Zhao X, Li J, et al. (2020). Genomic
characterisation and epidemiology of 2019
novel coronavirus: implications for virus
origins and receptor binding. Lancet. S01406736(20)30251-8.
doi:10.1016/S01406736(20)30251-8.
[18] Song et al. (2018). Cryo-EM structure of the
SARS coronavirus spike glycoprotein in
complex with its host cell receptor ACE2. PLoS
Pathog. 2018 Aug; 14(8).
[19] Su et al. (2016). Epidemiology, Genetic
Recombination, and Pathogenesis of
Coronaviruses. Trends Microbiol. 2016 Jun;
24(6):490-502.
[20] Clopper, C.; Pearson, E. S. (1934). "The use of
confidence or fiducial limits illustrated in the
case of the binomial". Biometrika. 26: 404–
413. doi:10.1093/biomet/26.4.404.
[21] Lee CY-P, Lin RTP, Renia L and Ng LFP (2020)
Serological Approaches for COVID-19:
Epidemiologic Perspective on Surveillance and
Control. Front. Immunol. 11:879. doi:
10.3389/ﬁmmu.2020.00879.
[22] Long QX, Deng HJ, Chen J, Hu J, Liu BZ, Liao P,
et al. Antibody responses to SARS-CoV-2 in
COVID-19
patients:
the
perspective
application of serological tests in clinical
practice. medRxiv [Preprint]. (2020). doi:
10.1101/2020.03.18.20038018
[23] Zhang B, Zhou X, Zhu C, Feng F, Qiu Y, Feng J,
et al. Immune phenotyping based on
neutrophil-to-lymphocyte ratio and IgG
predicts disease severity and outcome for
patients with COVID-19. medRxiv [Preprint].
(2020). doi: 10.1101/2020.03.12.20035048.
[24] Xiao DAT, Gao DC, Zhang DS. Proﬁle of speciﬁc
antibodies to SARS-CoV-2: the ﬁrst report. J
Infect. (2020). doi: 10.1016/j.jinf.2020.03.012.
[Epub ahead of print].

[25] Amanat F, Nguyen T, Chromikova V,
Strohmeier S, Stadlbauer D, Javier A, et al. A
serological assay to detect SARS-CoV-2
seroconversion
in
humans.
medRxiv
[Preprint].
(2020).
doi:
10.1101/2020.03.17.20037713.
[26] Okba NMA, Muller MA, Li W, Wang C,
GeurtsvanKessel CH, Corman VM, et al. SARSCoV-2 speciﬁc antibody responses in COVID19 patients. Emerg Infect Dis. (2020) 26. doi:
10.1101/2020.03.18.20 038059.
[27] Lee N, Chan PK, Ip M, Wong E, Ho J, Ho C, et
al. Anti-SARS-CoV IgG response in relation to
disease severity of severe acute respiratory
syndrome. J Clin Virol. (2006) 35:179–84. doi:
10.1016/j.jcv.2005.07.005.

Please consult
instructions for use
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