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Global efforts for development of a COVID-19 vaccine
are yielding multiple results including some new and
as yet unlicensed technologies.! Reception of these
vaccine candidates by a skeptical public will challenge
wide acceptance of new vaccines. Regulatory safety
thresholds are a minimum bar that a product must
pass to attain regulatory approval, but for the general
public, cumulative safety experience will be important.
Trust is earned with time, and with repeated experience.
Vaccines have a long safety history, but COVID-19
vaccines are new. In this context, Yanjun Zhang and
colleagues’ report of their phase 1/2 trial of a new severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
vaccine in The Lancet Infectious Diseases is instructive.”

In their randomised, placebo-controlled trial, Zhang
and colleagues assessed two concentrations of the
vaccine CoronaVac (Sinovac Life Sciences, Beijing, China),
3 pg and 6 pg per 0-5 mL diluent, in a two-dose regimen,
using both 14 and 28 day intervals.” The phase 1 trial
was done in a dose-escalation manner to ensure the
safety of dosing in the phase 2 trial. Their rationale for
this study design was that extended intervals between
doses might result in more durable responses, whereas
regimens with shorter intervals between doses might
be of use in early outbreak containment. Primary
safety results were reported up to day 28 after each
dose of study drug, while neutralising immunogenicity
data were assessed at 14 days after the second dose
for the day 0 and 14 vaccination cohort, and 28 days after
the second dose for the days 0 and 28 vaccination cohort.

Zhang and colleagues enrolled 144 participants into the
phase 1 trial and 600 participants into the phase 2 trial.
397 (53%) of 743 participants were female, and the mean
age in the pooled days 0 and 14 vaccination cohort was
42-6 years (SD 9-4) and in the days 0 and 28 vaccination
cohort was 42-1 (9-7). In phase 1, among vaccine recipients,
rates of adverse reactions were lower for the lower dose
groups, and lower regardless of dose in the days 0 and 28
vaccination cohort than in the days 0 and 14 vaccination
cohort (seven [29%)] of 24 participants in the 3 pg group
vs nine (38%) of 24 in the 6 pg group in the days 0 and 14
vaccination cohort and three [13%] of 24 in the 3 pg group
vs four [17%] of 24 in the 6 pg group in the days 0 and 28
vaccination cohort). Seroconversion rates of neutralising
antibodies to SARS-CoV-2 were moderate overall, although

quite substantially higher 28 days after the second dose
than at 14 days after the second dose,” but the trial design
means we cannot assess whether this finding is a function
of the regimen or of the timing of testing.

In phase 2, using a different more scalable manufacturing
process for the vaccine that resulted serendipitously in
more concentrated epitopic presentation, adverse events
such as mild injection-site pain, occurred in 81 (17%) of
480 vaccine recipients. Dose made no difference, but the
delayed regimen induced fewer adverse reactions overall
among vaccine recipients (82 [34%] of 240 in the days 0
and 14 vaccination cohort vs 46 [19%] of 120 in the days 0
and 28 vaccination cohort).? Geometric mean titre (GMT)
for neutralising antibodies was much higher with the phase
2 product, and was broadly similar by dose and regimen,
although somewhat higher at higher dose and with longer
interval (eg, in the phase 2 trial, the GMT was 23-8 [95% Cl
20-5-27-7] for the 3 pg group and 30-1 [26-1-34-7] for the
6 pg group 28 days after the second dose in the days 0 and
14 vaccination cohort, and 44-1 [37-2-52-2] in the 3 pg
group and 654 [56-4-75-9]) in the 6 pg group 28 days
after the second dose in the days 0 and 28 vaccination
cohort). However, neutralising titres were substantially
lower than those seen in 117 convalescent patients who
previously had COVID-19 tested in the same laboratory (in
6 pg group in days 0 and 28 vaccination cohort, 28 days
after second dose, GMT was 65-4 [95% Cl 56-4-75-9] vs
in convalescent patients, 163-7 [128:5-208-6]).> T-cell
responses were low,” as might be expected with an
inactivated vaccine’ Taken together and in absence of
known correlates of protection for COVID-19, efficacy
results from phase 3 clinical trials will be all the more
important. Although immunogenicity was slightly lower
in the low-dose groups than in the high-dose groups, for
manufacture to stretch further—ie, more vaccine doses
being produced for the same amount of antigen (an
important consideration given global need)—phase 3 trials
will use the lower dose of 3 pg (eg, NCT04456595).

This COVID-19 vaccine candidate uses B-propriolactone
to inactivate SARS-CoV-2 and an alum adjuvant
methods also used in influenza and other vaccines and
for which safety is well established.* The alum adjuvant
might imply immunogenicity in older people (aged
>60 years) too, although these trials did not recruit people
older than 60 years. And like for influenza vaccines, a
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demonstration of longevity of response and of empiric
protection from this candidate will be important, even
using a two-dose regimen.®

Two lessons arise from this study. First, we can use
existing tried and tested platforms to produce vaccines. We
know their limitations, but we also know that in previous
incarnations they are usually acceptably safe. And second,
unexpected things can happen in science as in life. A
change in manufacturing process to scale up production
can change the performance of a vaccine. It can also affect
reactogenicity, although reactogenicity does not seem
to have been affected in this study. We should expect
the unexpected when considering vaccine safety, and
vigilantly observe for unanticipated harms. Like all phase
2 trials, the results must be interpreted with caution until
phase 3 results are published. But even then, after phase 3
trial completion and after licensure, we should prudently
remain cautious. Pharmacovigilance will be needed long
into phase 4 studies, and we should recall that COVID-19
vaccine harms could occur in any of the following ways:
real direct harms from adverse events or from disease
enhancement; perceived direct harms temporally but not
causally associated with receipt of the vaccine (eg, in an
older population or among those with excess comorbidities
who are already at risk for adverse health events);
and suboptimal vaccine deployment and unrealistic
expectations or inadequate safety communication (eg, a
vaccine that reduces disease [the primary outcome in all
phase 3 COVID-19 vaccine trials] but not transmission [an
unpowered secondary outcome], and that works less well
in older individuals or is not taken up by high-risk groups,
could allow unmitigated transmission to paradoxically
worsen population outcomes for groups at risk, especially if
vaccination leads to lower adherence to physical distancing
and use of masks). Global and national regulators have
declared licensure would be approved for efficacy against
disease of 50% with bounds well below that, and unknown

efficacy against transmission. Therefore, should such a
vaccine be licensed, and without clear protective correlates
to allow bridging studies, early licensure could stymie
developments of better future candidates, and pose
ethical challenges for other trials commencing or that are
ongoing.®* Regardless, the trust of the global community
is hardwon and achieved through total transparency
and realism of expectation, both during and long after
vaccine development and deployment.
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Estimating the COVID-19 R number: a bargain with the devil? @ ®

The deeper understanding Faust sought
Could not from the Devil be bought.
But now we are told

By theorists bold

All' we need know is R,.!

Robert May, 1936-2020
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Bob May’s limerick alludes to both the promises and
dangers of characterising epidemic control by a single
number. The basic reproduction number (R)) is the
average number of infections produced by a single
infectious person in a population with no immunity.
R, has a close relative named the effective reproduction
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