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A promising inactivated whole-virion SARS-CoV-2 vaccine

The ongoing COVID-19 pandemic is the only outbreak
to date in which the time from identification of a
pathogen to the presentation of the first clinical trial
results for a specific vaccine against the pathogen was
less than 9 months. By September, 2020, the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
vaccine landscape included 39 candidates being tested
in clinical trials and more than 200 candidates in
preclinical development.® It is generally accepted that
only vaccines can halt the spread of the pandemic virus;
thus, several groups have already published interim
results of phase 1/2 clinical trials of SARS-CoV-2 vaccines
generated on various vaccine platforms.® It is critical
to accumulate as many clinical data on the safety and
immunogenicity of SARS-CoV-2 vaccines as possible,
because this infection is new to the human population
and all possible short-term or long-term rare adverse
events are difficult to predict. In this regard, the study by
Shengli Xia and colleagues’ is timely because it provides
valuable evidence for the safety and immunogenicity
of a B-propiolactone inactivated aluminium hydroxide-
adjuvanted whole-virion SARS-CoV-2 vaccine candidate
developed by China National Biotec Group and the
Beijing Institute of Biological Products (BBIBP-CorV),
which was tested in randomised, double-blind, placebo-
controlled phase 1/2 clinical trials in healthy individuals
aged 18 years and older.

Importantly, this was the first study of an inactivated
SARS-CoV-2 vaccine to include participants older
than 60 years—the most vulnerable age group for
this infection. In the phase 1 dose-escalating trial, the
vaccine was given at a two-dose schedule at three
different concentrations (2 ug, 4 pg, and 8 ug per dose)
and was well tolerated in both age groups (18-59 years
and =60 years). The older age group had lower rates
of solicited adverse events than the younger adults:
the overall rates of adverse events within 28 days after
vaccination were 34 (47%) of 72 participants in the
group aged 18-59 years, compared with 14 (19%) of
72 participants in the group aged 60 years and older.
At the same time, in both age groups the vaccine was
similarly immunogenic: the geometric mean anti-
SARS-CoV-2 neutralising antibody titres measured
by a 50% virus neutralisation assay 14 days after the
booster dose were 88, 211, and 229 in the group aged

18-59 years and 81, 132, and 171 in the group aged
60 years and older for 2pug, 4pg, and 8pug vaccine
doses, respectively. Moreover, the authors tested cross-
reactivity of the neutralising antibodies against several
drifted SARS-CoV-2 isolates and showed the potential
of their vaccine to protect against evolutionary diverged
viruses, should they appear in circulation.

The early phase 2 trial of the BBIBP-CorV vaccine in
healthy adults aged 18-59 years assessed the effect of
shortening the interval between two doses from 28 days
to 14 days or 21 days on the vaccine’s immunogenicity.
The 4 pg dose of the vaccine was the most immunogenic
when given at the 21-day interval (neutralising antibody
titre 283), but its
decreased when the interval was reduced to 14 days
(neutralising antibody titre 170), suggesting that the
interval cannot be shorter than 3 weeks.

The current study is the second to report the
interim results of safety and immunogenicity of
inactivated SARS-CoV-2 vaccine, with the first being
the another B-propiolactone inactivated aluminium-
adjuvanted whole-virion SARS-CoV-2 vaccine developed
by Wuhan Institute of Biological Products.® Both
studies showed very similar levels of adverse events
and neutralising antibody titres post vaccination, which
indicates the reproducibility of clinical results of similar
vaccine modes produced by different manufacturers.
Although the use of whole-virion vaccines ensures
the presence of all potential immunogenic epitopes,
a critical consideration for the safety and efficacy of
the vaccines is the structural stability of the major
antigenic determinants. As has been shown for other
inactivated vaccines, improper inactivation processes
can alter the antigenic properties of epitopes, resulting
in the induction of non-neutralising antibodies, which
can lead to the disease enhancement rather than

immunogenicity significantly

protection.® With this in mind, encouraging results
have been obtained when testing BBIBP-CorV in various
animal models, where no disease enhancement on
SARS-CoV-2 challenge was found.® However, we need
to acknowledge that for this new infection, all possible
animal models have not yet been worked out for
simulating antibody-dependent disease enhancement
in humans. Therefore, long-term careful monitoring
of quantitative and qualitative characteristics of the
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induced SARS-CoV-2 antibodies after vaccination with
inactivated SARS-CoV-2 vaccines is critically important.
In addition, more studies are needed to establish
whether the
capable of inducing and maintaining virus-specific T-cell
responses, because CD4-positive T-cell help is important
for optimal antibody responses, as well as for cytotoxic
CD8-positive T-cell activation, which, in turn, are crucial
for viral clearance if neutralising antibody-mediated
protection is incomplete.

Finally, because the correlates of protection afforded
by inactivated SARS-CoV-2 vaccines are yet to be
identified, the results of a phase 3 trial of BBIBP-CorV
vaccine (currently underway in Abu Dhabi, United Arab
Emirates; ChiCTR2000034780), will provide information
on whether this vaccine is safe and efficacious against
SARS-CoV-2 infection, and for how long the protective
effect is maintained.

inactivated SARS-CoV-2 vaccines are
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What reinfections mean for COVID-19

One of the key questions in predicting the course of the
COVID-19 pandemic, caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), is how well and
how long the immune responses protect the host from
reinfection. For some viruses, the first infection can
provide lifelong immunity; for seasonal coronaviruses,
protective immunity is short-lived.!

In The Lancet Infectious Diseases, Richard L Tillett
and colleagues describe the first confirmed case of
SARS-CoV-2 reinfection in the USA: A 25-year-old
man from the US state of Nevada, who had no known
immune disorders, had PCR-confirmed SARS-CoV-2
infection in April, 2020 (cycle threshold [Ct] value
35-24; specimen A). He recovered in quarantine, testing
negative by RT-PCR at two consecutive timepoints
thereafter. However, 48 days after the initial test,
the patient tested positive again by RT-PCR (Ct value
35-31; specimen B). Viral genome sequencing showed
that both specimens A and B belonged to clade 20C, a
predominant clade seen in northern Nevada. However,
the genome sequences of isolates from the first
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infection (specimen A) and reinfection (specimen B)
differed significantly, making the chance of the virus
being from the same infection small. What is worrisome
is that SARS-CoV-2 reinfection resulted in worse disease
than did the first infection, requiring oxygen support
and hospitalisation. The patient had positive antibodies
after the reinfection, but whether he had pre-existing
antibody after the first infection is unknown (table).

This case report adds to rapidly growing evidence of
COVID-19 reinfection, in which viral genomic sequences
were used to confirm infections by distinct isolates of
SARS-CoV-2. What do reinfection cases mean for public
health and vaccination endeavors to stop the COVID-19
pandemic?

Do reinfections occur because of a scant antibody
response after first infection? Of the four reinfection
cases reported to date, none of the individuals had
known immune deficiencies. Currently, only two indi-
viduals had serological data from the first infection
and one had pre-existing antibody (IgM) against
SARS-CoV-2. Because of the wide range of serological
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