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1. Understand COVI-19 pathophysiology and reaction time

2. Understand the value of COVI-19 Detection methods and their 

relevance for Diagnosis journey ( Molecular Vs Serological Tests) 

3. Learn about simplified COVID-19 Testing algorithm by technology and 
target population

Objectives 



COVID-19 Pandemic

How it all began

1. Lu, R et al. (2020). The Lancet, 395(10224), 565-574;. 2. Gorbalenya, AE et al. (2020). bioRxiv 2020.02.07.937862;3. Perlman S. N Engl J Med 2020; 382:760; 4. Tang, X et al. 
(2020). National Science Review; 5. Xu Y (2020). Trends Microbiol 28;239-40; 6. Zhu, N et al. (2020) N Engl J Med 2020; 382:727-733; 7. World Health Organization (WHO). 
Available at: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen

31 Dec ‘19 11 Feb ‘2030 Jan ‘20

A pneumonia of unknown 

cause reported to WHO. 7

Novel coronavirus revealed 

as causative agent 

(originally named 2019-

nCoV). 1-6

WHO declared Public 

Health Emergency of 

International Concern. 7

WHO announced the official 

name of the novel coronavirus 

and the respiratory disease 

caused by the virus: Severe 

Acute Respiratory Syndrome 

Coronavirus 2 (SARS-CoV-2)

and Coronavirus disease 2019 

(COVID-19) 7

WHO announced the 

official Pandemic of 

COVID-19

13 Mar ‘20



What are coronaviruses?

1.Peiris J, et al. Nat Med (2004);10:S88–S97. https://doi.org/10.1038/nm1143.

Coronaviruses are large (HBV – 3kbp; CoV – 30 kbp), enveloped 

RNA viruses 

Coronaviruses are zoonotic, i.e. transmitted between animals and people

Animal reservoirs are ecologically diverse, with the widest variety of viruses 

seen in bats

• Mammals maybe intermediate hosts, facilitating recombination and 

mutation events and subsequent expansion of genetic diversity 

Not all coronaviruses are pandemic strains – endemic human coronavirus are 

responsible for approximately 5–10% of all upper and lower respiratory 

tract infections

Two previous outbreaks: 

• Severe acute respiratory syndrome – SARS-CoV (2002; China)

• Middle East respiratory syndrome – MERS-CoV (2012; Saudi Arabia)
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Membrane
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RNA
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Widest variety seen in bats 2,3Mammals may be intermediate 
hosts 2-6

Two previous outbreaks: 

• Severe acute 
respiratory syndrome 
– SARS-CoV (2002)

• Middle East 
respiratory 
syndrome –
MERS-CoV (2012)

Human coronaviruses are zoonotic
Originate in animals and can infect humans

Diagram Adapted from 1) and 3)

(1) Zhu, N et al. (2020). N Engl J Med 2020;382:727-33; (2) Cui J, Li F, Shi ZL (2019). Nature Reviews. Microbiology. 17 (3): 181–92; 3. Su, S et al. (2016). Trends 
in Microbiology. 24 (6): 490–502; (4) Huynh J et al. (2012). Journal of Virology. 86 (23): 12816–25; (5) Masters PS (2006). Advances in Virus Research. Academic 
Press. 66: 193–292; (6) Vijgen, L. (2005). Journal of Virology. 79 (3): 1595–1604
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7 known human 
coronaviruses 1,2



Genetic analyses indicate SARS-CoV-2 originated 

in bats, analogous to SARS-CoV and MERS-CoV
1,2,3,5

Transmission to humans via an unconfirmed 

intermediate host 5-7

SARS-CoV-2 is closely related to SARS-CoV and MERS-CoV

High homology between the viruses indicates common origin

(1) Zhu, N et al. (2020). N Engl J Med 2020; 382:727-733; (2) Lu, R et al. (2020). The Lancet, 395(10224), 565-574; (3) Gorbalenya, AE et al. (2020). bioRxiv 2020.02.07.937862; (4) Perlman S. 
(2020). N Engl J Med 382:760; (5) Tang, X et al. (2020). National Science Review; (6) Xu Y (2020). Trends Microbiol 28;239-40; (7) Cyranosky D (2020). Nature 581, 22-26;
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What is different about SARS-CoV-2?

1. Center for Disease and Control Prevention. https://www.cdc.gov/coronavirus/2019-nCoV/hcp/clinical-criteria.html?fbclid=IwAR30Pu8d3PT6vAR90E8xu93WryY5F5EIpSaJm6dAFcBAuHhdXi2K52SLGpw. Accessed March 26, 
2020. 2. Wu Z, McGoogan JM. JAMA (2020);13:1239–1242. doi:10.1001/jama.2020.2648; 3. Burrell C, Howard C & Murphy F. Chapter 31 – Coronavirus. In: Fenner and White’s Medical Virology. (2017) 437–446. 
http://dx.doi.org/10.1016/B978-0-12-375156-0.00031-X; 4. Wrapp D, et al. Science (2020);pii:eabb2507; 5. Johns Hopkins Coronavirus Resource Center: https://coronavirus.jhu.edu/. Accessed 21 April 2020. 

SARS-CoV MERS-CoV SARS-CoV2

Focus of outbreak China (2002)
Saudi Arabia (2012)
South Korea (2015)

China 2019

Animal source of human infection Civet cats Camels Bats

Infected people, n 8000 2494 2,494,915

Severe cases/mechanical ventilation, % 35 50–89 -

Deaths (mortality rate), n (%) 774 (<10) 858 (34) 300K (6)

Distribution 29 countries 27 countries 210 countries

Global economy costs (USD) 30–120 billion 30–100 billion TBC

https://www.cdc.gov/coronavirus/2019-nCoV/hcp/clinical-criteria.html?fbclid=IwAR30Pu8d3PT6vAR90E8xu93WryY5F5EIpSaJm6dAFcBAuHhdXi2K52SLGpw
http://dx.doi.org/10.1016/B978-0-12-375156-0.00031-X
https://coronavirus.jhu.edu/


SARS-CoV-2 infection causes COVID-19 disease
Signs and Symptoms – an Overview 1-6

(1) Chen N et al. (2020). Lancet. 2020;395:507-13; (2) Holshue ML et al. (2020). N Engl J Med. 382:929-36; (3) Huang C et al. (2020). Lancet 395:497-506
(4) Wang D et al. (2020).. JAMA 323:1061-1069; (5) CDC. https://www.cdc.gov/coronavirus/2019-nCoV/hcp/clinical-criteria.html
(6) Wu JT et al (2020). Lancet 395:689-97; (7) https://informationisbeautiful.net/visualizations/covid-19-coronavirus-infographic-datapack/

SARS-CoV-2

Clinical presentation
Asymptomatic infection, mild 

illness, pneumonia, or fatal 

disease

Clinical progression
Can cause severe respiratory 

disease, especially in 65+ and 

multi-morbid patients

Transmission
Person-to-person via respiratory 

secretions; indirectly through 

contaminated surfaces

Incubation
Range of 2–14 days 

(median – 5 days)

Main Symptoms
Fever, respiratory symptoms 

(cough), abdominal pain, diarrhea, 

vomiting, headache, myalgia

Case fatality rate*
Reported case fatality rates vary 

from 0.8-15.5% (average 6.5%) 
7

* CFR is unreliable during an 

outbreak



Accumulating evidence

1. Jordan RE, et al. BMJ (2020);368:m1198,doi: 10.1136/bmj.m1198.

COVID-19: risk factors for severe disease and death

The relative importance of different underlying health conditions is unclear, owing to:

• Studies are mainly among those patients at the highest risk admitted to 
hospital with full testing and might not apply to the general 
population

• Inadequate adjustment for important confounding factors, insufficient 
follow-up, and likely under-reporting of pre-existing conditions

Older age Male sex Comorbidities
(hypertension, diabetes, 
cardiovascular disease, 

chronic respiratory disease, 
cancer)

People who smokeObesity

Evidence is rapidly accumulating about risk factors for COVID-19 progression, with data suggesting 

that the following factors may be associated with increased risk of severe disease and/or mortality
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Stage 1
Early infection

Stage 2
Pulmonary phase

Stage 3
Hyperinflammation phase

Viral Response Phase

75% 20% 5%

SARS-CoV-2 infection causes COVID-19
Majority of infected are asymptomatic – severe disease triggered by host 

response

(1) Siddiqi HK and Mehra HR (2020). COVID-19 illness in native and immunosuppressed states: A clinical–therapeutic staging proposal. The Journal of Heart and Lung Transplantation 39(5):405-407

Time course

Host Inflammatory
Response Phase



COVID-19 disease journey and 
pathophysiology



Main challenges 

WHO  - world wide estimation of R0

Contagion Fatality

Transmission 
Rate (R0)

1.5-2.5
More contagious than flu 

1.2-1.6

Deaths 
Rate
6.5%

Aim
SEEK → Destroy -→Protect
Testing →Tracing →Treat  



Laboratory testing guiding principles for patients 
who meet the suspect case definition.

• The decision to test should be based on clinical and 
epidemiological factors and linked to an assessment of the 
likelihood of infection. 

• PCR testing of asymptomatic or mildly symptomatic contacts 
can be considered in the assessment of individuals who have 
had contact with a COVID-19 case. 

• Screening protocols should be adapted to the local situation. 



Has someone recovered?
Antibody Assays: 

Very high specificity

Is someone actively infected?
PCR and Antigen Assays: 

Very high sensitivity

SARS-CoV-2 infection
Molecular and serology tests serve different use cases

Adapted from: Patel R et al. (2020). mBio Mar 2020, 11 (2) e00722-20; DOI: 10.1128/mBio.00722-20

Pathogen
Bacteria, Viruses, 

Fungi, and 
Parasites

Immune
Reaction
IgG, IgM, IgA

False Positives = Prognostic errors
Erroneous assumption of convalescence and putative immunity -

risk of infection by otherwise preventable exposure.

False-negatives = “Missed cases” 
High risk for the infected patient and further spread of 

the virus to others



What biomarkers do we look at in infectious diseases?

Viremia

IgGAntigen

IgM



Tests for SARS–CoV-2/COVID-19 and potential uses
Molecular and serology tests serve different use cases

Target Sample type Measure Value

Beneficiary

Individual Healthcare
Long 

term care 
facility

Public 
health

Economy
Vaccine 

suppliers

viral RNA

Antigen

Nasopharyngeal/ 

oropharyngeal 

swabs, 

sputum, 

bronchoalveolar 

lavage fluid

Current

infection 

Inform individual of infectious status
so they can anticipate course of illness
and take action to prevent transmission

Decide on patient management and
actions needed to prevent transmission

Inform actions needed to prevent transmission 

(1) Patel R et al. (2020). mBio Mar 2020, 11 (2) e00722-20; DOI: 10.1128/mBio.00722-20; (2) 
Amanat F, Nguyen T, Chromikova V, et al. medRxiv. 2020. preprint 
doi:hdoi.org/10.1101/2020.03.17.20037713; (3) Okba NMA, Müller MA, Li W, Wang C, et al. 
medRxiv 2020.03.18.20038059 



Tests for SARS–CoV-2/COVID-19 and potential uses

Molecular and serology tests serve different use cases

Target Sample type Measure Value

Beneficiary

Individual Healthcare
Long 

term care 
facility

Public 
health

Economy
Vaccine 

suppliers

viral RNA

Antigen

Nasopharyngeal/ 

oropharyngeal 

swabs, 

sputum, 

bronchoalveolar 

lavage fluid

Current

infection 

Inform individual of infectious status
so they can anticipate course of illness
and take action to prevent transmission

Decide on patient management and
actions needed to prevent transmission

Inform actions needed to prevent transmission 

Antibodies

Serum

Plasma

Past

exposure

Determination of seroprevalence in a given population: 
virus circulation dynamics, mortality rate,  number of susceptible 
people
• Serosurveillance to determine herd immunity (high throughput 

necessary)
• Facilitate contact tracing and surveillance

Determination of antibody positivity to determine (presumed) 
immunity
• Screening of e.g. health care workers
• Ensuring people can return to work
• Identification of donors of (potential) therapeutic serum

Complement NAT in diagnosis of acute infection

Potential: Companion diagnostic for a vaccine
• Determination of immune status in order to administer vaccine 

to susceptible individuals
• Vaccine evaluation studies

(1) Patel R et al. (2020). mBio Mar 2020, 11 (2) e00722-20; DOI: 10.1128/mBio.00722-20; (2) Amanat F, Nguyen T, Chromikova V, et al. medRxiv. 2020. preprint 
doi:10.1101/2020.03.17.20037713; (3) Okba NMA, Müller MA, Li W, Wang C, et al. medRxiv 2020.03.18.20038059 

Use case: Prevalence screening1

Use case: “Return to work”2



After symptom onsetBefore symptom onset

SARS-CoV-2 infection
Estimated course of molecular and serological biomarkers

SARS-CoV-2
exposure

Nasopharyngeal 
swab PCR

Virus isolation 
from respiratory 

tract
IgM

antibodies

Detection unlikely

Increasing 
probability of 
detection 

Symptom onset

Week -2 Week -1 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

Antibody detection

PCR likely positive PCR likely negative

IgG
antibodies

Median day of 
seroconversion

The antibody profile beyond 
this period is to be 
determined

Adapted from Sethuraman et al. Estimated time intervals and rates of viral detection are based on data from several published reports. Because of variability in values 
among studies, estimated time intervals should be considered approximations and the probability of detection of SARS-CoV-2 infection is presented qualitatively.

Sethuraman N, Jeremiah SS, Ryo A. Interpreting Diagnostic Tests for SARS-CoV-2. JAMA. Published online May 06, 2020. doi:10.1001/jama.2020.8259



Serum antibody responses during infection by SARS-CoV-2
Anti-SARS-CoV-2 IgM is not a specific indicator of early infection

(1) Okba NMA, Müller MA, Li W, Wang C, et al. medRxiv 2020.03.18.20038059; (2) To KKW et al. (2020). Lancet Infect Dis 2020; DOI:10.1016/ S1473-3099(20)30196-1 *after symptom onset
(3) Wu F et al. medRxiv 2020.03.30.20047365; doi: https://doi.org/10.1101/2020.03.30.20047365; (4) Long et al. (2020). Nat Med. https://doi.org/10.1038/s41591-020-0897-1    

Antibodies are generated against the spike (S) 
and the nucleocapsid (N) protein 1,2

Anti-N antibodies

Anti-S antibodies

IgM and IgG appear mostly at the same time, 
but IgG can rise earlier than IgM! 2,3

IgM antibodies

IgG 
antibodies

Serum antibody levels were not directly 
correlated with clinical severity

IgM antibodies

IgG 
antibodies

10d
*

IgG earlier 
2

26% anti-
N
57% anti-S

10d*

Antibody levels are not directly correlated with 
clinical severity 2-4
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https://doi.org/10.1101/2020.03.30.20047365


From when on is a patient protected?

What are the unanswered questions for COVID-19 / SARS-CoV-2?



Clinical Utility of rapid Antibody testing 

Submitted for publication  -2020 



Assay description and details

Implementation of Elecsys® Anti-SARS-CoV-2

Sharing of Bahrain Experience
FOR EDUCATIONAL PURPOSE ONLY 



An antibody detection test

1. Roche. Elecsys Anti-SARS-CoV-2; 2. Roche. Press Release, April 17 2020. Available at: https://www.roche.com/media/releases/med-cor-2020-04-17.htm (accessed April 2020)
COBAS, COBAS E and ELECSYS are trademarks of Roche.

The Elecsys® Anti-SARS-CoV-2 serology test

The Elecsys® Anti-SARS-CoV-
2 immunoassay is an in vitro 
test, using human serum and 
plasma drawn from a blood 
sample, to detect total 
antibodies (IgA, IgM and IgG) 
indicating an immune response
to SARS-CoV-2

The test may be used to 
identify individuals exposed 
to the virus and assess the 
extent of exposure of a 
population, and might thereby 
help to decide on application, 
enforcement or relaxation of 
containment measures

FOR EDUCATIONAL PURPOSE ONLY  

https://www.roche.com/media/releases/med-cor-2020-04-17.htm


Antibody maturity

1. George A.J.T. (2000) The Antibody Molecule. In: George A.J.T., Urch C.E. (eds) Diagnostic and Therapeutic Antibodies. Methods in Molecular Medicine, vol 40. Humana Press;; 
https://www.britannica.com/science/antibody (accessed April 2020);  2 Roche internal data

Considerations when testing for SARS-CoV-2 antibodies1,2

Note: All neutralizing antibodies are mature antibodies BUT not all mature 
antibodies are neutralizing antibodies1,2

Targeting mature antibodies may be beneficial in increasing testing specificity

Ab Main Types → Early/Immature Mature Neutralizing

Description

• Appear in early infection

phase

• Do not effectively recognize 

the virus

• Appear in convalescent

phase

• Effectively recognize the 

virus

• Appear in convalescent/ 

immunity phase

• Effectively neutralize the 

virus

Examples
IgM,

early/immature IgA, IgG
Late/mature Igs

Neutralizing antibodies 

(sub-set of mature Igs)

Relevance/

Purpose

Initial host response to start 

understanding the virus

Host memory of the virus for 

future recognition

Render the virus ineffective 

against the host

https://www.britannica.com/science/antibody


Elecsys® Anti-SARS-CoV-2

Assay principle

Elecsys® Anti-SARS-CoV-2 method sheet (v1, Apr 2020).

(9 minutes)

After the addition of streptavidin coated paramagnetic 
microparticles, the DAGS complexes bind to the solid phase 
via biotin-streptavidin interaction.

(9 minutes)

20 μL* / 12 μL** of the patient sample are incubated with a 
mix of biotinylated and ruthenylated nucleocapsid (N) 
antigen. Double-antigen sandwich immune complexes are 
formed in the presence of corresponding antibodies.

* cobas e 411 analyzer and cobas e 601/602 modules
** cobas e 801 module

Measurement

The mixture is transferred to a measuring cell where the 
microparticles magnetically fix to the electrode surface. 
Unbound substances are removed. Luminescence is induced 
by applying a voltage and measured with a photomultiplier.

One-step double-antigen sandwich (DAGS) assay (18 mins)

1 2

Ru
9 min9 min

Sample
anti-SARS-CoV-2

Biotinylated
N antigen

Ruthenylated
N antigen

Measurement

streptavidin

FOR EDUCATIONAL PURPOSE ONLY  



Antibody assay formats
Direct vs indirect

Salonen, J et al. (1986). Arch Virol 91(1-2): 93-106; Burgisser, P et al. (1996). J Clin Microbiol 34(3): 634-637; Wu, FB et al. (2008). J Med Microbiol 57(8): 947-953
Li A et al. (2010). Clinical and Vaccine Immunology Mar 2010, 17 (3) 464-469; He J et al. (2011). J Virol Meth 171(1): 163-168; Faatz, E et al. (2020). In Analytical Electrogenerated Chemiluminescence.

Key

Elecsys® In-solution
double-antigen sandwich

Indirect assay formats

Addition of 
paramagnetic beads 

and measurement

Addition of IgG 
signalling antibody 
and measurement 

Biotin-labelled
complementary antigen

Ruthenylated antigen
R
u

Immature IgG

Immature IgM

Mature IgG

Mature IgM
Labelled anti-human-IgG 
signalling antibody

Streptavidin-coated 
paramagnetic microparticles

*
*

*

*

Immature and 
mature IgG and IgM 
in sample

Addition of 
complimentary 
labelled antigens in 
solution

Immature and 
mature IgG and IgM 
in sample

Solid substrate with 
fixed antigens

Specific sandwich 
complex formed with 

mature, high affinity Abs

Mature antibodies bind 
to substrate, then 
immature IgG and IgM

Enables specific, preferential detection of 
late/mature antibodies

Allows cross-reactivity to early IgG and/or 
low affinity antibodies

*

FOR EDUCATIONAL PURPOSE ONLY  



Positive predictive value (PPV) and prevalence

1. Trevethan R. Front Public Health 2017 5(307); doi: 10.3389/fpubh.2017.00307; 2. Roche. Elecsys Anti-SARS-CoV-2;  *14 days after confirmed PCR diagnosis

Antibody testing

Prevalence 
(%)

Sensitivity 
(%)*

Specificity 
(%)

PPV (%)

1 100 99.81 84

5 100 99.81 97

10 100 99.81 98

The PPV takes into account the specificity and sensitivity 
of a test, but also the prevalence of the disease in the 
population, as this sets the baseline for how likely it is 
that a person is positive for a disease

Elecsys® Anti-SARS-CoV-2

FOR EDUCATIONAL PURPOSE ONLY  



What are other options?

1. Center for Health Security. Serology-based tests for COVID-19. Available at: https://www.centerforhealthsecurity.org/resources/COVID-19/serology/Serology-based-tests-for-COVID-19.html
2. Roche. cobas® Liat® System. Available at: https://diagnostics.roche.com/global/en/products/systems/cobas-liat-system.html
3. Roche. cobas e 801 module. Available at: https://diagnostics.roche.com/global/en/products/instruments/cobas-e-801.html.  All accessed 21 April 2020.

Types of serology testing

Type of test Typical sample Time to results What it tells us What it cannot tell us

Rapid diagnostic 

test (RDT)

Blood samples from 

a finger prick, saliva 

samples, or nasal 

swab fluids

10–30 minutes

(typically 

single sample)2

The presence or absence (qualitative) 

of antibodies against the virus present 

in patient serum

The quantifiable amount of antibodies 

in the patient serum, or if these 

antibodies are able to protect against 

future infection

Enzyme linked 

immunosorbent 

assay (ELISA)

Whole blood, 

plasma, or serum 

samples

1–5 hours

(up to ~300 tests 

per hour)3

The presence or absence 

(quantitative) of antibodies against the 

virus present in patient serum

If the antibodies are able to protect 

against future infection

Plaque reduction 

neutralization test 

(PRNT)

Whole blood, 

serum, or plasma 

samples

3–5 days The presence of active antibodies in 

patient serum that are able to inhibit 

virus growth ex vivo, in a cell culture 

system. Indicates if the patient is 

protected against future infection

It may miss antibodies to viral proteins 

that are not involved in replication

https://www.centerforhealthsecurity.org/resources/COVID-19/serology/Serology-based-tests-for-COVID-19.html
https://diagnostics.roche.com/global/en/products/systems/cobas-liat-system.html
https://diagnostics.roche.com/global/en/products/instruments/cobas-e-801.html


Comparative analysis
Clinical specificity cohorts 

100%

99%

98%

97%

96%

95%

94%

93%

100%100%

99.3%
99.6% 99.81%

99.0%

98.1%

94.9%

97.3%

Elecsys Anti-SARS-CoV-2 Method sheet (April 2020); Snibe Maglumi 2019-nCoV IgG & IgM Method sheet (March 2020); Abbott Architect SARS-CoV-2 IgG Method Sheet (April 2020); DiaSorin LIAISON® SARS-CoV-2 S1/S2 IgG Method Sheet (April 2020)
Euroimmun Anti-SARS-CoV-2-ELISA IgG Method sheet (March 2020); Mindray SARS-CoV-2 IgG & IgM (CLIA) Method Sheet (March 2020); Ortho Clinical Diagnostics VITROS Immunodiagnostic Products Anti-SARS-CoV-2 Total Reagent Pack Method Sheet (April 
2020); Shenzhen Yhlo Biotech iFlash-SARS-CoV-2 IgG & IgM Flyer; Qian Ch, Zhou M, et al. 2020. Development and Multicenter Performance Evaluation of The First Fully Automated SARS-CoV-2 IgM and IgG Immunoassays. medRxiv preprint doi: 
https://doi.org/10.1101/2020.04.16.20067231. 

ElecsysArchitectLiaisonVitros totalVitros IgGMaglumi IgGMindrayYhloEuroimmun
IgG

n=10453n=1070n=1090n=400n=407n=750n=2382n=1558n=500



Immunoassays Comparison
Cross-reactivity with common cold coronavirus samples

Roche Abbott DiaSorin DiaSorin OCD OCD Snibe Mindray
Shenzen 
Yhlo

Test name Elecsys Anti-
SARS-CoV-2

Architect 
SARS-CoV-2 
IgG

LIAISON 
SARS-CoV-2 
S1/S2 IgG

LIAISON 
SARS-CoV-2 
S1S/2 IgG 
USA

Vitros Anti-
SARS-CoV-2 
Total

Vitros Anti-
SARS-CoV-2 
IgG

Maglumi 
2019 n-CoV 
IgG

SARS-CoV-2 
IgG

iFlash-SARS-
CoV-2 IgG

HKU1, NL63, 
OC43 or 229E

40 samples No data Only 4 
samples

Only 4 
samples

No data No data No data N.A.

Interference No 
interference

Potential 
interference

Missing Missing Potential 
interference

Potential 
interference

Potential 
interference

Missing N.A.

NL63 229E NL63 229E NL63 HKU1

Elecsys Anti-SARS-CoV-2 Method sheet (April 2020); Snibe Maglumi 2019-nCoV IgG & IgM Method sheet (March 2020); Abbott Architect SARS-CoV-2 IgG Method Sheet (April 2020)
DiaSorin LIAISON® SARS-CoV-2 S1/S2 IgG Method Sheet (April 2020); Mindray SARS-CoV-2 IgG & IgM (CLIA) Method Sheet (March 2020); Ortho Clinical Diagnostics VITROS Immunodiagnostic Products Anti-SARS-CoV-2 Total Reagent Pack Method Sheet (April 
2020); Shenzhen Yhlo Biotech iFlash-SARS-CoV-2 IgG & IgM Flyer; Qian Ch, Zhou M, et al. 2020. Development and Multicenter Performance Evaluation of The First Fully Automated SARS-CoV-2 IgM and IgG Immunoassays. medRxiv preprint doi: 
https://doi.org/10.1101/2020.04.16.20067231. 



Take Home Messages  



COVID-19 testing recommendations

Criteria to Guide Evaluation and Laboratory Testing for COVID-19 . Available at: https://www.cdc.gov/coronavirus/2019-nCoV/hcp/clinical-criteria.html. Accessed April 2020.

In Summary:

• Nucleic Acid Amplification Test (NAAT) for diagnosis

• Testing is needed to inform clinical decision making and public health policy

• Prioritization of testing is needed when the availability of testing is limited

Criteria to guide evaluation and 
laboratory testing for COVID-19 

https://www.cdc.gov/coronavirus/2019-
nCoV/hcp/clinical-criteria.html

Laboratory support for COVID-19 in 
the EU/EEA

https://www.ecdc.europa.eu/en/novel-
coronavirus/laboratory-support

Laboratory testing strategy 
recommendations for COVID-19

https://www.who.int/emergencies/diseases/
novel-coronavirus-2019/technical-
guidance/laboratory-guidance

https://www.cdc.gov/coronavirus/2019-nCoV/hcp/clinical-criteria.html
https://www.cdc.gov/coronavirus/2019-nCoV/hcp/clinical-criteria.html
https://www.ecdc.europa.eu/en/novel-coronavirus/laboratory-support
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/laboratory-guidance


The ECDC recommendations for nucleic acid testing 

1. European Centre for Disease Prevention and Control. Rapid risk assessment: Coronavirus disease 2019 (COVID-19) pandemic: increased transmission in the EU/EEA and the UK – eighth update. Available at: 
https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-disease-2019-eighth-update-8-april-2020.pdf. Accessed April 2020.

COVID-19 testing strategies

Prioritization of testing when necessary

1. Hospitalized patients with severe ARI, to inform appropriate clinical 
management and for surveillance purposes

2. People with ARI in long-term care facilities (or, as a minimum, the first 
cases to confirm an outbreak in closed settings), AND testing of 
symptomatic healthcare staff, even those with mild symptoms 

3. Elderly people and those with underlying chronic medical conditions 
who show signs of ARI

4. Subsets of patients with ARI or influenza-like illness in sentinel 
outpatient settings

These recommendations should be adapted based on the national/local epidemiological situation and resources, 
ensuring that testing also covers surveillance needs

• Where testing capacities are sufficient, all patients presenting 
to healthcare with symptoms of acute respiratory illness (ARI) 
should be tested for SARS-CoV-2  

• If the number of suspected cases exceeds the available testing 
capacity, testing should be prioritized

https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-rapid-risk-assessment-coronavirus-disease-2019-eighth-update-8-april-2020.pdf


Which populations should be prioritized?

1. Roche. Press Release, April 17 2020. Available at: https://www.roche.com/media/releases/med-cor-2020-04-17.htm. Accessed April 2020.

Antibody testing strategies

Antibody testing strategies remain to be defined, but 
could support priority screening of high-risk groups, 
such as healthcare workers and food supply workers, 
who might already have developed a certain level of 
immunity and could continue serving and/or return to 
work

Once more is understood about the immunity of 
COVID-19, antibody testing could help society return 
faster to normality

https://www.roche.com/media/releases/med-cor-2020-04-17.htm..htm


Fit for Purpose Test Types

Test Type
Performance
Consideration

Diagnose Active 
Infection

Return to 
Work

Prevalence 
Screening

PCR
Specificity

Sensitivity

Antigen
Specificity

Sensitivity

IgA
Specificity

Sensitivity

IgM
Specificity

Sensitivity

IgG
Specificity

Sensitivity

Total mature Ab
Specificity

Sensitivity

Most relevant use cases

1. Diagnosis of active 
infection: PCR & Ag tests 
are most relevant

2. Return to work: A 
combination of PCR/Ag 
and mature Ab screening 
test ideal

− PCR/Ag: Rule out 
asymptomatic infection

− Mature Ab: Rule in mature 
Ab presence

3. Prevalence screening:
Mature Ab screening test 
most relevant

Hig
h

Mediu
m

Lo
w

Fit:



Additional use cases for antibody testing 

1. Roche. Press Release, April 17 2020. Available at: https://www.roche.com/media/releases/med-cor-2020-04-17.htm (accessed April 2020)

To support ‘return to work’/’immunity passport’ initiatives
ONLY IF evidence supports an immune effect of SARS-CoV-2 
antibodies

To complement NAT in diagnosis of acute infection

Close window of detection between a positive PCR 
test and seroconversion to anti-SARS-CoV-2 IgG 

Therapeutics and vaccines

• Identification of individuals who mounted a 
strong antibody response and could serve as 
donors of convalescent serum as a therapeutic

• Potential use case depending on the availability 
and type of vaccine: Companion diagnostic for a 
vaccine

• Determination of immune status in order to 
administer vaccine to susceptible individuals

• Vaccine evaluation studies

https://www.roche.com/media/releases/med-cor-2020-04-17.htm
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