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Antibody Responses to

Third-Dose mRNA Vaccines in
Nursing Home and Assisted
Living Residents
A third-dose COVID-19 vaccination was recommended in US
long-term care settings on September 24, 2021,1 though only half of
eligible nursing home residents have received a third dose as of
December 5, 2021.2 On August 17, 2021, the province of Ontario,
Canada, was relatively early to recommend a third-dose mRNA
vaccination for residents in nursing home and assisted living set-
tings in response to waning protection.3 Early real-world vaccine
effectiveness data suggest substantially greater protection from
Omicron (B.1.1.529; hereafter Omicron) infection for persons who
have received a third-dose mRNA vaccine, compared with a 2-dose
vaccination series.4 It is unclear if residents in long-term care set-
tings mount a robust response to a third mRNA vaccination that
may confer protection.
Methods

In this serial cross-sectional analysis, we examined SARS-CoV-2
neutralizing antibody titers after both second and third vaccination
in nursing home residents, and after third vaccination in assisted
living (also known as retirement home) residents from Ontario,
Canada. Residents were recruited from 17 nursing homes between
March and November 2021, and 8 assisted living facilities between
August and November 2021. Nursing home residents were
administered Moderna Spikevax 100 mg (mRNA-1273; hereafter
Moderna) or Pfizer-BioNTech Comirnaty 30 mg (BNT162b2; here-
after Pfizer) as per recommended 2 dose schedules. Nursing home
and assisted living participants were administered either Moderna
or Pfizer third-dose vaccine no earlier than 6 months post second
dose. All protocols were approved by an ethics board, and informed
consent was obtained.

Neutralization capacity of antibodies was assessed by cell cul-
ture assays with live SARS-CoV-2 virus, with data reported as
geometric microneutralization titers at 50% (MNT50), which ranged
from below detection (MNT50 < 10) to an MNT50 of 1280.3,5 Anti-
body neutralization was measured against the wild-type strain of
SARS-CoV-2 and the beta variant of concern (B.1.351; hereafter beta
variant). The beta variant, the most immunologically similar to
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Median serum microneutralization levels by days since
vaccination for the SARS-CoV-2 wild-type strain and the beta
variant were plotted for comparisons. Median serum micro-
neutralization levels were compared by Kruskal-Wallis test for
overlapping time points, and proportion below detection by chi-
square, using SAS 9.4 (SAS Institute Inc).
Results

A total of 418 nursing home residents were recruited 12-
240 days post second dose, with an average (SD) age of 82.3
(11.5) years and 63.5% (263) being female sex. The Moderna-
Moderna series was administered to 52.9% (221) residents, and
the Pfizer-Pfizer series to 46.4% (194) residents. A total of 103
nursing home residents were recruited 12-77 days post third
dose, with an average (SD) age of 83.8 (10.3) years and 62.8% (64)
being female sex, whereas 95 assisted living residents were also
recruited 12-77 days post third dose, with an average (SD) age of
85.0 (7.0) years and 65.3% (62) being female sex (P > .050 for
comparisons). Nursing home residents received Moderna-
Moderna-Moderna (66.0%), Pfizer-Pfizer-Moderna (17.5%), and
Pfizer-Pfizer-Pfizer (16.5%), whereas assisted living residents
received Pfizer-Pfizer-Pfizer (61.1%), Moderna-Moderna-Moderna
(22.1%), Pfizer-Pfizer-Moderna (14.7%), and Moderna-Moderna-
Pfizer (2.1%).

Figure 1 shows that, for the equivalent 12-77 days post vaccine
period, residents post third dose had substantially higher neurali-
zation titers for both the wild-type and beta variant (P < .001). For
beta variant neuralization, 20.8% (11) of postesecond dose resi-
dents were below the level of detection compared to none of the
postethird dose residents (P < .001). Neutralization titers were
substantially lower for beta variant neuralization (P < .001). There
were no differences in median microneutralization titers between
nursing home residents and assisted living residents 12-77 days
post third dose, though 5.3% (5) of assisted living residents were
below detection (P < .05).
Discussion

Our data strongly support third-dose vaccine recommendations,
and equivalent polices for nursing homes and assisted living set-
tings. Consistent with nonfrail populations,6 our findings suggest
that residents mount a robust humoral response to a third mRNA
vaccination, with greater neuralization capacity compared to a
second-dose series. Continued monitoring of neutralization titers
over time will determine the rate of degradation. Neutralization
performance for the beta variant may not mimic performance for
the omicron variant, which at the time of writing remains a
concern.
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Fig. 1. Median microneutralization (MNT50) plots for SARS-Cov-2 wild-type strain (top) and beta variant of concern (B.1.351) (bottom). Nursing home residents post second
compared to third mRNA dose (left), and post third mRNA dose for nursing home residents compared to assisted living residents (right).
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