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Anti-Spike Mucosal IgA Protection against
SARS-CoV-2 Omicron Infection
To the Editor: Mucosal IgA can provide immunity against respiratory viruses.1 Vaccination
against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) boosts mucosal IgA responses,2 and neutralizing IgA, including neutralizing
IgA against the B.1.1.529 (omicron) variant of
SARS-CoV-2, has been detected after infection
with wild-type SARS-CoV-2.3 However, the potential role of mucosal IgA in protection against
SARS-CoV-2 infection is still largely unknown.
We evaluated SARS-CoV-2–specific mucosal
antibody responses in 338 triple-vaccinated health
care workers (Table S1 in the Supplementary Appendix, available with the full text of this letter
at NEJM.org) at the time of their enrollment in
a 4-week quantitative polymerase-chain-reaction
screening study in January and February 2022.4
Mucosal antibody responses were then evaluated
over time in 57 participants who became infected
with the omicron variant during the screening
period (Fig. 1A). Mucosal IgA and IgG responses
were analyzed in relation to previously obtained
serologic and viral data.4
Wild-type SARS-CoV-2 spike-specific mucosal
IgA and IgG were detected in 210 participants
(62%) and 337 participants (>99%), respectively
(Fig. S1A and S1B). Levels of spike-specific mucosal IgA (Fig. 1B) but not IgG (Fig. S1C) were
higher among participants with previous SARSCoV-2 infection than among those without previous infection (P<0.001). The primary vaccine
regimen, the time between the third vaccine
dose and the time of sampling, age, and sex did
not significantly affect the levels of wild-type
spike-specific mucosal IgA (Table S2).
Next, we assessed the potential protective effects of mucosal antibodies against omicron infection and viral replication. Participants who
had high levels of wild-type spike-specific mucosal IgA (defined as those in the ≥75th percentile)
at enrollment had a significantly lower risk of
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subsequent omicron breakthrough infection than
did those with lower levels (relative risk, 0.35;
97.5% confidence interval [CI], 0.11 to 0.91)
(Fig. 1C and Table S3); this effect was not found
among participants who had high levels of IgG
at enrollment. The results were similar among
participants with and those without previous infection (Fig. S2 and Table S4). At baseline, levels
of omicron sublineage BA.1 spike-specific mucosal IgA were generally lower than levels of wildtype spike-specific mucosal IgA (Fig. S1). However, a slightly but nonsignificantly lower risk of
subsequent omicron infection was noted among
participants with high levels of BA.1 spike-specific mucosal IgA at baseline than among those
with low levels at baseline (relative risk, 0.63;
97.5% CI, 0.22 to 1.49). We also observed nonsignificantly lower levels of viral replication among
infected participants who had high baseline levels
of wild-type spike-specific mucosal IgA (difference in the nadir cycle threshold value, 3.91;
97.5% CI, −0.87 to 8.70) (Fig. 1C and Table S5);
this effect was not found among participants who
had high baseline levels of IgG.
We analyzed the kinetics of mucosal antibody
responses after omicron breakthrough infection.
Levels of spike-specific, receptor-binding domain–
specific, and nucleocapsid-specific mucosal IgA
increased over time after infection, in both previously infected participants and previously uninfected participants (Fig. 1D and Fig. S3). This
finding is in contrast to findings in recent studies by our group4 and Reynolds et al.,5 which
showed omicron-induced boosting of systemic
spike-specific IgG responses predominantly in
participants who had not previously been infected.
Levels of wild-type spike-specific mucosal IgA
were not correlated with levels of wild-type spikespecific mucosal or serum IgG (Fig. S4A and S4B).
However, a strong correlation was seen between
levels of spike-specific serum and mucosal IgG
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A Screening and Follow-up
359 Health care workers had baseline SARS-CoV-2–
specific mucosal antibody response evaluated
5 wk after third dose of vaccine

21 Were positive for
SARS-CoV-2 by PCR

338 Were enrolled in the study and underwent PCR
screening twice per week for 4 wk (January and February 2022)

57 Became positive for omicron infection and had
mucosal antibody responses evaluated
every other day for 15 days and on day 42

281 Remained negative for omicron infection

B WT Spike Mucosal IgA Levels at Baseline

C Risk of Omicron Breakthrough Infection and Effect on
Viral Replication

P<0.001
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Figure 1 (facing page). Spike-Specific Mucosal IgA and
Omicron Infection.
Panel A shows the screening and follow-up of health
care workers in this study. Participants were screened
by polymerase-chain-reaction (PCR) testing of nasal,
oropharyngeal, and saliva swab specimens twice weekly for 4 weeks. Mucosal antibody levels were determined from nasal swab specimens obtained at baseline (defined as 5 weeks after the booster dose) in all
participants, as well as during and after subsequent
omicron breakthrough infections (57 participants).
Panel B shows levels of wild-type (WT) spike-specific
mucosal IgA at baseline. Thick horizontal bars indicate
the median, and thin horizontal bars the 25th and 75th
percentiles. (For the participants with no previous infection, the median and the 25th percentile were both
0.1 arbitrary units [AU] per milliliter.) Participants who
were PCR-positive for SARS-CoV-2 at baseline are not
included in the plot. Panel C shows the relative risk of
omicron breakthrough infection and the difference in
viral replication (measured as the nadir cycle threshold
[Ct]) among participants with high levels of WT spikespecific mucosal IgA or IgG (defined as those in the
≥75th percentile) at baseline as compared with participants with lower levels (<75th percentile). Error bars
indicate the 97.5% confidence interval. Panel D shows
median WT and omicron sublineage BA.1 spike-specific mucosal IgA responses after omicron breakthrough
infection.

(Spearman’s r = 0.7, P<0.001) (Fig. S4C), a finding
that corroborates an IgG “spillover” from the
circulation to the mucosa.1
Taken together, these findings suggest that
wild-type SARS-CoV-2 spike-specific mucosal IgA
is protective against omicron infection. Further
studies are warranted to determine whether vaccines that induce a combination of mucosal and
systemic immune responses would confer stronger protection than intramuscular vaccines.
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