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Protection Associated with Previous SARS-CoV-2  
Infection in Nicaragua

To the Editor: The course of the current pan-
demic of severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) will be determined in part 
by the quality and durability of protective immu-
nity induced by previous infection, vaccination, or 
both, as well as by the severity of illness in per-
sons with some level of immunity.1,2 From March 
2020 through October 2021 in the Household 
Influenza Cohort Study (HICS) study, we followed 
2353 participants, ranging in age from newborn 
infants to elderly persons up to 94 years of age, 
in 437 households in Nicaragua for the presence 
of SARS-CoV-2 infection (Fig. 1A). The study was 
approved by the institutional review boards at 
the Nicaraguan Ministry of Health, the University 
of Michigan, and the University of California, 
Berkeley. All the participants (or their parents or 
guardians if they were under the age of 18 years) 
provided written informed consent; children who 
were 6 years of age or older also provided assent.

Here, we report on immunity levels in the sec-
ond wave of the pandemic (from April through 
October 2021), during which the P.1 (gamma) and 
B.1.617.2 (delta) variants predominated, to evaluate 
protection induced by previous SARS-CoV-2 infec-
tion against coronavirus disease 2019 (Covid-19) 
(Fig. S2 in the Supplementary Appendix, avail-
able with the full text of this letter at NEJM.org). 
Starting in March 2021, vaccines against Covid-19 
became available in the community, so in this 
analysis we excluded participants who had received 
one or more vaccine doses in order to assess pro-
tection associated only with previous infection.

During this period, we identified 378 partici-
pants with Covid-19 as determined by reverse-
transcriptase–polymerase-chain-reaction assay in 
our cohort. We analyzed paired serum samples 
(current vs. baseline) by means of enzyme-linked 
immunosorbent assay (ELISA). The SARS-CoV-2 
spike receptor-binding domain and spike proteins 
for ELISA were produced in single batches at the 
Life Sciences Institute at the University of Mich-

igan. Genetic sequencing was performed by the 
Pathogen Surveillance Program (PSP) Study Group 
at the Icahn School of Medicine at Mount Sinai 
and by the Nicaraguan National Virology Labo-
ratory.

We compared the incidence of infection that 
occurred during the second wave among partici-
pants who were seropositive (1284 participants 
[62.2% of the cohort]) and those who were sero-
negative (780 participants [37.8% of the cohort]) 
in March 2021 (Fig. 1B and Table S1). We calcu-
lated the percent protection as 1 − the risk ratio 
for SARS-CoV-2 infection among participants 
who were seropositive as compared with those 
who were seronegative.

Infection-induced immunity provided some 
protection against infection during the second 
wave approximately 1 year after the first wave. 
Protection was higher against more severe out-
comes, with 78.9% protection (95% confidence 
interval [CI], 63.4 to 87.9) against moderate or 
severe infection (in 17 of 1284 seropositive par-
ticipants as compared with 49 of 780 seronega-
tive participants), 68.1% protection (95% CI, 59.2 
to 75.1) against symptomatic infection (in 96 of 
1284 seropositive participants as compared with 
183 of 780 seronegative participants), and 63.9% 
protection (95% CI, 55.5 to 70.7) against any 
detectable infection (in 141 of 1284 seropositive 
participants as compared with 237 of 780 sero-
negative participants) (Fig. 1C and 1D).

According to age group, protection against 
symptomatic infection was 51.0% (95% CI, 17.4 
to 70.9) among participants 9 years of age or 
younger (in 21 of 276 seropositive participants 
as compared with 43 of 277 seronegative par-
ticipants), 73.3% (95% CI, 63.7 to 80.4) among 
participants between 10 and 49 years of age (in 
63 of 880 seropositive participants as compared 
with 115 of 429 seronegative participants), and 
72.3% (95% CI, 44.8 to 86.1) among participants 
who were 50 years of age or older (in 12 of 128 
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seropositive participants as compared with 25 of 
74 seronegative participants). Protection against 
any detectable infection was 56.6% (95% CI, 34.3 
to 71.3) among participants 9 years of age or 
younger (in 32 of 276 seropositive participants 
as compared with 74 of 277 seronegative par-
ticipants), 65.6% (95% CI, 55.1 to 73.5) among 
those between 10 and 49 years of age (in 94 of 
880 seropositive participants as compared with 
133 of 429 seronegative participants), and 71.1% 
(95% CI, 46.3 to 84.4) among those who were 50 
years of age or older (in 15 of 128 seropositive 
participants as compared with 30 of 74 seronega-
tive participants).

Our current overall estimate of 68.1% protec-
tion against symptomatic infection through Octo-
ber 2021 was lower than our previous observation 
of 93.6% protection before March 2021,3 a differ-
ence that was probably due to longer follow-up 
time to observe infections (and for immunity to 
wane) and the predominance of variants that dif-
fered from the original strains against which im-
munity had been generated. A limitation of these 
findings is that they may differ from protection 
during the current era of the omicron variant.

Given waning protection against Covid-19, high 
levels of community infection will affect future 
transmission and severity of disease, yet com-
munities that have already had high infection rates 
will still benefit from immune augmentation 
through vaccination.4,5
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Figure 1 (facing page). Protection against Covid-19  
Associated with SARS-CoV-2 Seropositivity.

Panel A shows the pandemic waves of coronavirus dis-
ease 2019 (Covid-19) from February 2020 through No-
vember 2021 and the timing of sampling for analysis 
on enzyme-linked immunosorbent assay (ELISA). Pan-
el B shows the curve of positive infections on reverse-
transcriptase–polymerase-chain-reaction (RT-PCR) as-
say after March 1, 2021, according to serostatus. Panel 
C shows the percent protection against Covid-19 (any 
infection, symptomatic, or moderate or severe) from 
previous infection overall and according to age group. 
Table D shows the percent protection against Covid-19 
according to RT-PCR serostatus and age group.
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