
SoroEpi MSP - Household survey to monitor the seroprevalence of SARS-CoV-2 
infection in adults: a cross-sectional study with probabilistic sampling, 

conducted in the city of São Paulo
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https://www.monitoramentocovid19.org/ (in Portuguese)

Results:

1. 79.1% of the adult population have antibodies against the SARS-CoV-2 nucleoprotein. 

2. 96.3% of the adult population have neutralizing antibodies.

3. 83.1% of the adult population have neutralizing antibodies against the Omicron variant.

4. 98.9% of the adult population have one of three types of antibodies.

Financiers:

Stage 8 – Data collection between March 31 and April 9, 2022



The end of Stage 8 collection occurred on April 9, 2022, when the city accumulated 1,917,503 
confirmed cases of infection (red) and 42,120 deaths from COVID-19. The number of deaths per day 

(blue) was approximately 2. 

2Daily Bulletin of the São Paulo Municipal Department of Health - No. 744

St
ag

e 
 1

St
ag

e 
 2

St
ag

e 
3

St
ag

e 
5

St
ag

e 
6

St
ag

e 
4

St
ag

e 
7

St
ag

e 
8



10 km

N

24°S

23.9°S

23.8°S

23.7°S

23.6°S

23.5°S

23.4°S

46.8°W 46.7°W 46.6°W 46.5°W 46.4°W

divisao

Distritos com maior renda e metade da população

Distritos com menor renda e metade da população

3

Methodology summary: The city of São Paulo has a population 
of 9,267,688 inhabitants aged 18 or older. Two strata were 
created for the city: higher-income and lower-income districts, 
each corresponding to approximately one-half of the city's adult 
residents. 

The sample was obtained by probabilistic sampling as described 
in previous reports.

Anti-SARS-CoV-2 antibody levels (IgG and IgM) were measured 
using a chemiluminescence method (Abbott Architect) and a 
second electrochemiluminescence test (Roche total Ig).

Neutralizing antibody levels were measured using the cPass™ 
SARS-CoV-2 Neutralization Antibody Kit (Genzyme Inc) test.

Further details on the project can be found on its website:
https://www.monitoramentocovid19.org/ (in Portuguese)

To measure seroprevalence in the city of São Paulo, 936 blood samples collected in 160 census tracts were 
analyzed, and eight households were randomly selected in each tract.

Map of the Districts
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The prevalence of antibodies against the nucleoprotein was estimated at 79.1%. This number is lower in the 
wealthiest districts (72.9%) and higher in the poorest districts (84.7%). The difference between the sample 
strata is statistically significant in relation to the prevalence of antibodies against the nucleoprotein.

The prevalence of neutralizing antibodies in the city of São Paulo was estimated at 96.3%. The difference 
between the sample strata is not statistically significant in relation to neutralizing antibodies.

Sorologia Estrato n prevalência IC95% p 

 Maior renda 242 54,6 48,5 - 60,7  

Nucleoproteina (Abbott) Menor renda 346 68,2 63,6 - 72,9  

 Total 588 61,7 57,8 - 65,6 0,0005 

 Maior renda 301 70,7 65,1 - 76,2  

Nuceloproteina (Roche) Menor renda 421 84,2 80,8 - 87,6  

 Total 722 77,7 74,4 - 81,0 <0,0001 

Anticorpos contra Maior renda 311 72,9 67,6 - 78,2  

nucleoproteína Menor renda 425 84,7 81,5 - 88,0  

(Abbott ou Roche)  Total 736 79,1 75,9 - 82,2 0,0001 

Anticorpos  Maior renda 426 97,2 95,4 - 99,1  

neutralizantes Menor renda 482 95,3 92,9 - 97,8  

 Total 908 96,3 94,7 - 97,8 0,2158 

Ac  nucleoproteína Maior renda 432 99,0 97,7 - 100  

ou neutralizantes Menor renda 495 98,6 97,3 - 100  

 Total 927 98,8 97,8 - 99,7 0,7080 

Ac  nucleoproteína Maior renda 305 71,2 66,4 - 76,0  

e neutralizantes Menor renda 412 81,5 77,9 - 85,1  

 Total 717 76,5 73,4 - 79,7 0,0008 

 



Prevalence of neutralizing antibodies (green), antibodies against nucleoprotein (orange), and 
number of cases of infection reported by the City (blue) throughout the pandemic.

** Stage 1 (pilot) and Stage 2 data were obtained with only one test (Maglumi). 
*** In Stage 6, an Abbott test was used in place of the Maglumi test. Retesting of Stage 5 samples demonstrated 
that substitution does not significantly alter the measure of seroprevalence. 

Number of confirmed 
cases

Prevalence of 
antibodies against 
nucleoprotein

Prevalence of 
neutralizing 
antibodies

Note: ~9.2 million adults 
live in the city. Thus, the 2 
million confirmed cases 
correspond to 22% of the 
adult population.

Start of Vaccination
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Prevalence of positive serology according to type 
of antibodies and vaccination status 

Vacinação 
Anticorpos contra 

nucleoproteína 
Anticorpos neutralizantes 

 n prev IC n prev IC95% 

Não vacinados 13 93,2 80,4 - 100 8 56,0 32,1 - 79,9 

1 dose 24 86,3 69,6 - 100 25 86,7 69,3 – 100 

2 doses 167 86,7 81,2 - 92,2 181 94,9 91,1 - 98,8 

3 ou mais doses  532 75,9 72,0 - 79,8 694 98,1 96,9 - 99,4 

total 736 79,1 75,9 - 82,2 908 96,3 94,7 - 97,8 

 

 

 Idade (anos) 

doses 18 a 39  40 a 59 60 e mais total 

 n % n % n % n % 

0 7 2,0 7 2,6 - - 14 1,8 

1 17 5,9 10 2,6 1 0,2 28 3,5 

2 110 34,9 68 19,0 12 4,5 190 22,7 

3 191 57,2 273 75,3 194 78,6 658 68,3 

4 ou mais - - 5 0,4 44 16,6 46 3,7 

total 325 100,0 360 100,0 251 100,0 936 100,0 

 

Distribution of the adult population according to 
doses of vaccines taken and age 

At the time of sample collection, participants were asked about their vaccination status, 98.2% reported having 
taken at least one dose, and 91% of participants reported taking two or three doses of the vaccine.

Antibodies against nucleoprotein and neutralizing antibodies were found in all vaccine status groups. The non-
vaccinated sample is small, and the lower prevalence of neutralizing antibodies among the non-vaccinated may be 
due to the sample size.



7

The prevalence of neutralizing antibodies against the Omicron variant was also estimated using a new test 
specific for it. We estimate that 83.1% of the adult population already has the necessary antibodies fr that 

variant. That number is less than the number of adults with neutralizing antibodies against the original 
variant of the virus (96.3%).

Frequency and prevalence of positive serology (neutralizing antibodies against omicron) according to 
vaccination status. SeroEpi - Phase 8

Vaccination/doses N Prev IC p* value

Not vaccinated 11 85,0 67,2–100 0,2818

1 dose 21 77,1 57,5–96,6

2 doses 143 78,5 71,4–85,6

3 or more doses 577 84,7 81,6–87,9

total 752 83,1 80,1–86,1

*chi-square test with adjustment for complex sample
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Between Stages 7 and 8 of our study, the seroprevalence of antibodies against SARS-CoV-2 nucleoprotein increased from 
52.8% to 79.1%. The fraction of the population with neutralizing antibodies increased from 81.8% to 96.3%. We also observed 
a higher frequency of antibodies against nucleoprotein in the poorest stratum of the city when compared to the wealthiest 
stratum. This difference was not observed in the seroprevalence of neutralizing antibodies: 98.8% of the city's adult 
population already has one or both types of antibodies. Thus, it is reasonable to assume that the entire adult population is 
already at least partially immunized against SARS-CoV-2.

This large increase in the frequency of adults with neutralizing antibodies is due to the increased number of
individuals infected with SARS-CoV-2, plus the number of individuals who received at least one dose of vaccine. During the 
period covered by Stage 8, the unvaccinated population decreased from 4.1% to 1.8%.

We believe that with 96.3% of the adult population presenting neutralizing antibodies, and as long as vaccination continues at 
the current pace, it is likely that the pandemic in the city of São Paulo will continue on its downward trajectory. With fewer 
people being hospitalized and/or dying from COVID-19. That is, if new variants do not emerge.

Conclusions
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