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SARS-CoV-2 antibody and seroprevalence 

studies



Currently there are approximately 280 antibody tests for 
SARS-CoV-2 commercially available, but less than 10% of 
these approved. 

For a list of approved tests: 
https://www.centerforhealthsecurity.org/resources/COVI
D-19/serology/Serology-based-tests-for-COVID-19.html

https://www.centerforhealthsecurity.org/resources/COVID-19/serology/Serology-based-tests-for-COVID-19.html


Antibody testing depends on TIMING:

[pooled results of 54 studies with 15 976 
samples] 
The combination of IgG/IgM had a sensitivity of:
30.1% (95% CI 21.4 to 40.7) for 1 to 7 days 
72.2% (95% CI 63.5 to 79.5) for 8 to 14 days
91.4% (95% CI 87.0 to 94.4) for 15 to 21 days
96.0% (95% CI 90.6 to 98.3) for 21 50 35 days

And it depends on which Ab’s are being tested 
(IgA>IgG/IgA>Total Ig>IgG/IgM>IgG>IgM)

And it depends on the validity of the assay used



Seroprevalence studies

Over 35000 households (>100 000 individuals) invited to participate, randomly selected through 
census data, proportionate to the size of the population within each municipality
NB: they EXCLUDED institutionalised people 

Three ‘waves’ of sampling on all participants are planned, 2 – 4 weeks apart – THIS data is the first 
wave 27 April  to 11 May
2 tests available to each participant: 
1. Orient Gene Biotech COVID-19 IgG/IgM Rapid Test Cassette; Zhejiang Orient Gene Biotech, 

Zhejiang, China; a POC lateral-flow immunochromatographic assay sensitivity of 97·2% for IgG 
and 87·9% for IgM; specificity of 100% for both.(they only reported IgG)

2. SARS-CoV-2 IgG for use with ARCHITECT; Abbott Laboratories, Abbott Park, IL, USA; a 
chemiluminescent microparticle immunoassay for qualitative detection of IgG; Sensitivity 90-
100%; specificity 100% 



POC performed on 61075
Serology performed on  51 958

Country-wide seroprevalence of 5.0% for POC and 4.7% with serology. 
Range 3.7% (both tests positive) to 6.2% (either test positive)
HIGHEST prevalence was 14.4% in a central province

Infants <1 year, 1% prevalence
Children 3 – 9 years, 3%
Rising prevalence up to age 45 years, then plateau at around 6% (serology showed decline after age 85 again)

Health Care Workers: 8.3 – 11.1%
Asymptomatic positive test: 32.7% POC and 28.5% serology

Prevalence among people with NO reported contact with a known case of COVID was 2.7% - 3.2%
Prevalence among people who had a HOUSEHOLD MEMBER with known COVID was 15%



9 March 2020 and 10 April 2020
17,368 non-randomly selected individuals from four different geographic locations and different populations in China

During validation of their IgG/IgM assay against PCR positive cases, they noted that IgG rose high relatively early (7 Days after 
symptoms onset), and both IgM and IgG persisted at detectable levels past 28 days. They note that unlike other viral 
infections, the distinction between early IgM and late IgG response may not be as clear.  
In the main data set, IgG performed better overall, but some individuals in their survey were only IgM positive.

Seropositvity was significantly higher in individuals older than 65 years (2.0% in those ≥65 years versus 1.3% in those
<65 years, P < 0.01).



In WUHAN (outbreak epicenter): 
3.8% (2.6–5.4%, 95% CI) in the cohort of 714 healthcare workers, 
3.8% (2.2–6.3%, 95% CI) in the cohort of 346 hotel staff members 
3.2% (1.6–6.4%, 95% CI) in the cohort of 219 family members of the healthcare workers

Outside Wuhan:
Cities of Jinzhou and Honghu of Hubei Province, 1.3% (1.0–1.8%, 95% CI) in 3,091 healthcare workers and 3.6% (2.0–4.9%, 95% 
CI) in 979 asymptomatic patients who visited the hospital for routine maintenance hemodialysis.
City of Chongqing, 3.1% (1.7–5.7%, 95% CI) in 319 health care workers, and 3.8% (2.8–5.2%, 95% CI) in 993 hospital outpatients
City of Chengdu in Sichuan Province, 0.58% (0.45–0.76%, 95% CI) in 9,442 community residents
Guangzhou and Foshan, 2.8% (1.8–4.6%, 95% CI) in 563 haemodialysis patients, 1.2% (0.4–3.3%, 95% CI) in 260 health care 
workers, and 1.4% (0.6–2.9%, 95% CI) in 442 factory workers.



Three rounds of sampling: 11-13 April; 25 -27 April; 9-11 May
‘Population-based’ samples of 500 people derived from households in census tracts from all 9 major cities in 
the state of Rio Grande do Sul. Excluded small towns and rural areas.

POC lateral flow assay (Wondfo) for IgG and IgM (sens 86.4%, Spec 99.6%)
Internal validation only picked up 64/83 (77%) who were +PCR
In demographics, slight overrepresentation of women and people aged >60 years and under representation of 
children

Tested 4151 in round 1, of whom 2 were +; 4460 in round 2 of whom 6 were +; 4500 in round 3 of whom 10 
were + = very low prevalences <1%  
Early in their outbreak, they will continue to do sampling every 2 weeks. 



April 19 - 28, 2020
Convenience sample of over 15,000 people attending 99 grocery stores across 26 counties in New York State

SARS-CoV IgG testing was conducted using a microsphere immunoassay developed and validated for DBS by 
the NYSDOH Wadsworth Center. Sens 87.9%, Spec 99.7%

1887 (12.5%) were reactive and 340 (2.3%) indeterminate. After weighting, 12.5% were estimated reactive 
and after further adjustment for test characteristics, estimated cumulative incidence as 14.0% (95% CI: 
13.3%e14.7%).

Infer that only 8.9% of all infections in NY State are diagnosed by current testing strategy
And estimated infection fatality ratio 0.6%



April 10 – 14, 2020
Participants invited from a random sample of a proprietary commercial database of residents of LA County
IgG and IgM antibodies using a lateral flow immunoassay test (Premier Biotech). Sensitivity 82.7% and 
specificity 99.5%
865 participants tested, 863 included. 13% of all reported at least 1 symptoms. 
Slight overrepresentation of female, white, ages 35-54 years of age
Seroprevalence 4.0%

Infer that 2.3% of all infections in the region are diagnosed by current testing strategy.  



April 6 and May 9, 2020, enrolled 2766 participants from 1339 households
Randomised population-representative survey, planned for 12 weekly rounds, this report is the first 5 weeks
SARS-CoV-2 IgG antibodies using ELISA (Euroimmun; Lubeck, Germany), sensitivity of 93% and a specificity of 100%.

Week 1 seroprevalence 4.8%
Week 2 seroprevalence 8.5%
Week 3 seroprevalence 10.9%
Week 4 seroprevalence 6.6%
Week 5 seroprevalence 10.8%

Individuals aged 5–9 years (relative risk [RR] 0·32 [95% CI 0·11–0·63]) and those older than 65 years (RR 0·50 [0·28–
0·78]) had a significantly lower risk of being seropositive than those aged 20–49 years

Estimate that for every reported confirmed case, there were 11·6 infections in the community





28 Critically Ill COVID patients (96% ventilated, 20% died)
58% had SARS-CoV2-specific IgG+ on admission
IgG showed 2 peaks – on admission to ICU ; 20 days later
In the 1 month follow up 96% became seropositive
Levels of Ab correlated with time from symptom onset; 
no correlation with age or any other clinical or lab 
parameter
Levels were higher in patients who survived

50 confirmed COVID patients (8 ICU, 42 hospitalised), 
serum assessed for neutralising ab activity
ICU patients had significantly higher peak NAb titer than 
non-ICU patients (ICU patients, 7280; non-ICU patients, 
671) and peaked earlier (17 days after symptoms vs 20 
days after symptoms).

117 patients who were laboratory confirmed as SARS-CoV-2 
infection; 61 regular, 46 severe, 10 critically ill. Specific IgG antibodies 
to the SARS-CoV-2 in severe and critically ill patients were 
significantly lower than that in regular patients (p < 0.05).


