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As of December 28, 2021, approximately 27% of the US population was unvaccinated against SARS-
CoV-2,1 yet the prevalence of natural immunity remains unknown. Blood donor studies may have
selection bias and lack clinical information.2 Previous COVID-19 infection is a possible surrogate for
natural immunity, but 1 study suggested that 36% of COVID-recovered individuals are serologic
nonresponders.3 Even among individuals who develop antibodies, durability of this response be-
yond 6 months remains unknown. We characterized natural immunity and long-term durability
among unvaccinated individuals using anti–spike antibodies, the first line of defense against SARS-
CoV-2.

Methods
Healthy adults who reported no SARS-CoV-2 vaccination were recruited via 1 public Twitter post
and 1 public Facebook advertisement between September 11, 2021, and October 8, 2021. Partici-
pants completed an online questionnaire about demographics, COVID-19 status, and mask use. Us-
ing weighted random sampling (relative weights based on the estimated unvaccinated US popula-
tion by age, race and ethnicity, and education1), we created 3 equally sized sample groups among
those who reported a test-confirmed COVID-19 infection (“COVID-confirmed”), believed they had
COVID-19 but were never tested (“COVID-unconfirmed”), and did not believe they ever had COVID-
19 and never tested positive (“no-COVID”). These groups were invited to undergo antibody testing
at LabCorp facilities nationwide.

Qualitative detection of antibodies against the SARS-CoV-2 antinucleocapsid (N) protein (positive
cutoff index ≥1.0) and semiquantitative detection of antibodies against the SARS-CoV-2 spike pro-
tein receptor-binding domain (RBD) (positive cutoff ≥0.8 U/mL) were performed (Elecsys; Roche
Diagnostics International Ltd). Various cutoffs are reported (≥250 U/mL, ≥500 U/mL, ≥1000 U/mL),
based on reported associations with neutralization.4

Population characteristics were compared using χ2 test for categorical (Fisher exact test for rare
outcomes) and Wilcoxon rank-sum test for continuous variables. We used linear regression to ana-
lyze the association between time after infection and log antibody titer. The threshold for statistical
significance was P < .05 (2-sided). All analyses were performed using Stata 17.0/SE (StataCorp). The
study was approved by the Johns Hopkins institutional review board. Participants provided elec-
tronic informed consent.

Results
Of 1580 individuals invited to undergo serologic testing, 816 (52%) did so between September 24,
2021, and November 5, 2021. Participants had a mean age of 48.0 years, 421 (52%) were women,
and 669 (82%) were White (Table). Fourteen percent reported routine mask use in public. Anti-RBD
and anti-N antibody presence/absence were correlated (95%; Cohen κ=0.908).

Among 295 reported COVID-confirmed participants, 293 (99%) tested positive for anti-RBD anti-
bodies (≥250 U/mL, 44%; ≥500 U/mL, 27%; ≥1000 U/mL, 15%). A median of 8.7 (IQR, 1.9-12.9;
range, 0-20) months passed since reported COVID-19 diagnosis. The median anti-RBD level among
those who tested positive was 205 (IQR, 61-535) U/mL. There was no evidence of association be-
tween time after infection and antibody titer (0.8% increase [95% CI, –2.4% to 4.2%] per month, P 
= .62) (Figure).

Among 275 reported COVID-unconfirmed participants, 152 (55%) tested positive for anti-RBD anti-
bodies (≥250 U/mL, 18%; ≥500 U/mL, 12%; ≥1000 U/mL, 6%). The median level among those who
tested positive was 131 (IQR, 35-402) U/mL.

Among 246 reported no-COVID participants, 11% tested positive for anti-RBD antibodies (≥250
U/mL, 2%; ≥500 U/mL, 2%; ≥1000 U/mL, 2%). The median level among those who tested positive
was 82 (IQR, 19-172) U/mL.

Discussion
In this cross-sectional study of unvaccinated US adults, antibodies were detected in 99% of individ-
uals who reported a positive COVID-19 test result, in 55% who believed they had COVID-19 but
were never tested, and in 11% who believed they had never had COVID-19 infection. Anti-RBD lev-
els were observed after a positive COVID-19 test result up to 20 months, extending previous 6-
month durability data.5

Study limitations include lack of direct neutralization assays, the fact that antibody levels alone do
not directly equate to immunity,4,6 the cross-sectional study design, a convenience sample with an
unknown degree of selection bias due to public recruitment, self-reported COVID-19 test results,
the study population being largely White and healthy, and lack of information on breakthrough in-
fections. Participants were given only 1 month to complete antibody testing, which may have con-
tributed to the 52% rate among those invited to test.

Although evidence of natural immunity in unvaccinated healthy US adults up to 20 months after
confirmed COVID-19 infection is encouraging, it is unclear how these antibody levels correlate with
protection against future SARS-CoV-2 infections, particularly with emerging variants. The public
health implications and long-term understanding of these findings merit further consideration.
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