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Figure 1. Neutralizing antibodies against Wuhan-Hu-1 and Omicron

BA.4-5 variant in N-protein seronegative participants up to 12

Background

• First-generation mRNA vaccines targeting the SARS-CoV-2 virus spike
protein (S-protein) were highly effective in preventing or decreasing the
severity of COVID-19 but immune responses were of short duration and
had limited breadth against emerging SARS-CoV-2 variants. 

• The self-amplifying mRNA (sa-mRNA) COVID-19 vaccine, ARCT-154
(Arcturus Therapeutics Inc, USA), uses a low dose of S-protein mRNA
(5 μg) combined with the viral replication complex of Venezuela equine
encephalitis virus to amplify vaccine-encoding transcripts intracellularly
postvaccination. Both magnitude and breadth of neutralizing antibody
responses after a booster dose of ARCT-154 were higher than those
observed after a conventional mRNA vaccine (BNT162b2,
BioNTech/Pfizer) [1,2]. We now present the persistence of those
responses against ancestor SARS-CoV-2 and epidemiologically relevant
variants up to one year after vaccination.

Objective

• We assessed the persistence of the immune responses to a self-

amplifying mRNA (sa-mRNA) COVID-19 vaccine compared with those

to a conventional mRNA vaccine.

Methods

• We enrolled 828 adults at 11 centers in Japan who had previously been
fully immunized with three doses of mRNA vaccine(s). 

• Participants  were randomized equally to receive a booster dose of
either ARCT-154 or the conventional licensed mRNA vaccine,
BNT162b2 (BioNTech/Pfizer). Immune responses were measured as
neutralizing antibodies against Wuhan-Hu-1 strain and the Omicron
BA.4/5 variant in sera obtained at Day 1 before booster vaccination, and
Days 29, 91, 181 and 361 after vaccination of participants in participants
who were seronegative for SARS-CoV-2 nucleocapsid protein (N-
protein), considered to be an indicator of recent COVID-19 infection. 

• At the same timepoints we measured neutralizing antibodies against
Delta, Omicron BA.2, Omicron BA.2.86 and Omicron XBB.1.5.6 variants
in subsets of participants (initially 30 per group) who were seronegative
for SARS-CoV-2 nucleocapsid protein (N-protein).

• Responses are expressed as group geometric mean titers (GMT) with
95% confidence intervals, and geometric mean titer ratio (GMTR)
between the two vaccines groups at each timepoint. 

Results

• At Day 29, responses against ancestor Wuhan-Hu-1 strain in ARCT-154
recipients (n = 378) were superior to those in the BNT162b2 group (n =
374): GMT = 5390 (95% CI: 4899–5931) vs. 3738 (3442–4060), a GMT
ratio of 1.44 (1.27–1.64) see FIGURE 1. This difference persisted
through to Day 361 when GMTs were 3396 (3019–3821) and 1771
(1532–2047) in ARCT-154 (n = 272) and BNT162b2 (n = 266) groups,
a GMT ratio of 1.92 (1.59–2.31).

• The same differences were observed in responses against Omicron
BA.4-5, with GMT ratios of 1.31 (1.07–1.59) at Day 29 and 1.89 (1.42–
2.50) at Day 361 see FIGURE 1.

• Subsets of ~30 participants per group who were seronegative for N-
protein displayed similar differences in immune responses between
ARCT-154 and BNT162b2 against A. Delta, B. Omicron BA.2, C.
BA.2.86 and D. XBB.1.5.6 variants see FIGURE 2. 

• At Day 361 the GMT ratios were 1.88 (0.79–4.49) against Delta, 2.34
(1.06–5.17) against Omicron BA.2, 2.51 (1.00–6.31) against Omicron
BA.2.86 and 2.81 (1.09–7.28) against Omicron XBB.1.5.6 see
FIGURE 2. 

Conclusions

In fully immunized adults the superiority of neutralizing antibody
responses against ancestor SARS-CoV-2 following a booster dose
of ARCT-154 compared with BNT162b2 persists through one year
and is also observed against all tested variants, supporting further
development of sa-mRNA vaccines.

Figure 2. Neutralizing antibodies against four SARS-CoV-2 variants

in subsets of N-protein seronegative participants up to 12 months
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