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Durability of Responses after SARS-CoV-2
MRNA-1273 Vaccination

TO THE EDITOR: We recently reported the results
of a phase 1 trial of a messenger RNA vaccine,
mRNA-1273, to prevent infection with SARS-
CoV-2; those interim results covered a period of
57 days after the first vaccination."? Here, we
describe immunogenicity data 119 days after the
first vaccination (90 days after the second vac-
cination) in 34 healthy adult participants in the
same trial who received two injections of vaccine
at a dose of 100 ug. The injections were received
28 days apart. The recipients were stratified ac-
cording to age (18 to 55 years, 56 to 70 years, or
>71 years), and the assays used have been de-
scribed previously.'?

At the 100-ug dose, mRNA-1273 produced high
levels of binding and neutralizing antibodies that
declined slightly over time, as expected, but they
remained elevated in all participants 3 months af-
ter the booster vaccination. Binding antibody re-
sponses to the spike receptor-binding domain
were assessed by enzyme-linked immunosorbent
assay. At the day 119 time point, the geometric
mean titer (GMT) was 235,228 (95% confidence
interval [CI], 177,236 to 312,195) in participants
18 to 55 years of age, 151,761 (95% CI, 88,571 to
260,033) in those 56 to 70 years of age, and
157,946 (95% CI, 94,345 to 264,420) in those 71
years of age or older (Fig. 1).

Serum neutralizing antibodies continued to
be detected in all the participants at day 119. On
a pseudovirus neutralization assay, the 50% in-
hibitory dilution (ID,) GMT was 182 (95% CI,
112 to 296) in participants who were between
the ages of 18 and 55 years, 167 (95% CI, 88 to
318) in those between the ages of 56 and 70
years, and 109 (95% CI, 68 to 175) in those 71
years of age or older. On the live-virus focus re-
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duction neutralization test mNeonGreen assay,
the ID,; GMT was 775 (95% CI, 560 to 1071), 685
(95% CI, 436 to 1077), and 552 (95% CI, 321 to
947) in the same three groups, respectively. On the
live-virus plaque-reduction neutralization testing
assay, the 80% inhibitory dilution GMT was simi-
larly elevated at 430 (95% CI, 277 to 667), 269
(95% CI, 134 to 542), and 165 (95% CI, 82 to 332)
in the same three groups, respectively (Fig. 1).

At day 119, the binding and neutralizing GMTs
exceeded the median GMTs in a panel of 41 con-
trols who were convalescing from Covid-19, with
a median of 34 days since diagnosis (range, 23 to
54).2 No serious adverse events were noted in the
trial, no prespecified trial-halting rules were met,
and no new adverse events that were considered
by the investigators to be related to the vaccine
occurred after day 57.

Although correlates of protection against
SARS-CoV-2 infection in humans are not yet es-
tablished, these results show that despite a slight
expected decline in titers of binding and neutral-
izing antibodies, mRNA-1273 has the potential
to provide durable humoral immunity. Natural
infection produces variable antibody longevity**
and may induce robust memory B-cell responses
despite low plasma neutralizing activity.*> Al-
though the memory cellular response to mRNA-
1273 is not yet defined, this vaccine elicited pri-
mary CD4 type 1 helper T responses 43 days after
the first vaccination,? and studies of vaccine-
induced B cells are ongoing. Longitudinal vaccine
responses are critically important, and a follow-up
analysis to assess safety and immunogenicity in
the participants for a period of 13 months is
ongoing. Our findings provide support for the use
of a 100-ug dose of mRNA-1273 in an ongoing

NEJM.ORG

The New England Journal of Medicine

Downloaded from nejm.org on January 4, 2021.

For personal use only. No other uses without permission.

Copyright © 2020 Massachusetts Medical Society. All rights reserved.



The NEW ENGLAND JOURNAL of MEDICINE

A RBD ELISA
18-55 Yr of Age 56—70 Yr of Age =71Yr of Age

106_

£

=

=

=

E 1044

°

<

w
102

t

B Pseudovirus Neutralization Assay

18-55 Yr of Age 56-70 Yr of Age =71Yr of Age
1024+ 1024+ 1024
256 256 256
2
8 e 64 64
164 16 16
T T T TT T 1 T T T TT T 1
oo D Q) X oo D Q) N
* * Days * *
C FRNT-mNG Assay
18-55 Yr of Age 56-70 Yr of Age =71Yr of Age
4096 4096 4096
—_—
1024+ 1024+ 1024 /—
g 256+ — 256 256-] \
=]
64 64 64
164 16+ 16
T T 1 T T T 1 T T T 1
N Q2w & ~ o W X ~ o W X
* * * * Days * *
D PRNT Assay
18-55 Yr of Age 56—70 Yr of Age =71Yr of Age
1024+ 1024+ 1024+
256+ 256 256
g \
a 64 64| 64
164 16+ 16+
4+ 4 4
T T 1 T T T 1 T T T 1
~ QW & ~ o W & ~ o W R
* * * * Days * *
2 N ENGL) MED NEJM.ORG

The New England Journal of Medicine
Downloaded from nejm.org on January 4, 2021. For personal use only. No other uses without permission.
Copyright © 2020 Massachusetts Medical Society. All rights reserved.



CORRESPONDENCE

Figure 1 (facing page). Time Course of SARS-CoV-2
Antibody Binding and Neutralization Responses after
mRNA-1273 Vaccination.

Shown are data from 34 participants who were strati-
fied according to age: 18 to 55 years of age (15 partici-
pants), 56 to 70 years of age (9 participants), and 71
years of age or older (10 participants). All the partici-
pants received 100 yg of mRNA-1273 on days 1 and
29, indicated by arrows. The titers shown are the bind-
ing to spike receptor-binding domain (RBD) protein
(the end-point dilution titer) assessed on enzyme-
linked immunosorbent assay (ELISA) on days 1, 15,
29, 36, 43, 57, and 119 (Panel A); the 50% inhibitory
dilution (IDs,) titer on pseudovirus neutralization as-
say on days 1, 15, 29, 36, 43, 57, and 119 (Panel B);
the IDs, titer on focus reduction neutralization test
mNeonGreen (FRNT-mNG) assay on days 1, 29, 43,
and 119 (Panel C); and the 80% inhibitory dilution
(IDgo) titer on plaque-reduction neutralization testing
(PRNT) assay on days 1, 43, and 119 (Panel D). Data
for days 43 and 57 are missing for 1 participant in the
18-to-55-year stratum for whom samples were not ob-
tained at those time points. Each line represents a sin-
gle participant over time.

phase 3 trial, which has recently shown a 94.5%
efficacy rate in an interim analysis.
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