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infections is shown by the outcome that
includes any nucleic acid amplification
test-positive cases. However, there is still
value in directly estimating the efficacy
against asymptomatic infections. As
estimated in table 1 of the Article,* this
parameter is calculated using the rate
ratio that compares asymptomatic
infections between the vaccinated
and control groups. However, we
argue that the rate of asymptomatic
infections in the control group is not
the appropriate comparator because
it requires the implausible assumption
that all prevented symptomatic cases
were completely averted, rather
than converted to asymptomatic
infections. If it is instead assumed that
all symptomatic infections prevented
by the vaccine would become asymp-
tomatic, the appropriate counterfactual
would be the rate of asymptomatic
infections in the control group plus
the rate of symptomatic cases that was
averted by vaccine.

Using data presented in table 1 of
the Article, we calculated expected
efficacy on the basis of this alternative
counterfactual comparison to estimate
an upper bound on the true efficacy
against asymptomatic infections. We
estimate efficacy against asymptomatic
COVID-19 cases to be 61-9% (appendix),
which is much higher than the reported
estimate of 22:2%. This analysis
provides further confidence that the
ChAdOx1 nCoV-19 vaccine (AZD1222)
provides substantial protection against
asymptomatic infections.
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It is well established that randomised
controlled trials are the gold
standard for estimating the effect
of interventions. In such studies,
outcomes in participants randomised
to receive the new intervention are
compared with those randomised
to the control product, to produce
unbiased estimates of the effect of the
intervention.

Elizabeth McQuade and
James Platts-Mills show a new
analysis of published data from
our randomised controlled trial* of
the ChAdOx1 nCoV-19 (AZD1222)
vaccine to further explore the
effect of vaccination on prevention
of asymptomatic infections.
McQuade and Platts-Mills propose a
counterfactual that is the combina-
tion of symptomatic cases prevented
and asymptomatic cases observed,
to represent the hypothetical situa-
tion that might occur if a vaccine
solely had effect on symptomatic
infections and had no ability to pre-
vent asymptomatic infection. In this
situation, an excess of asymptomatic
cases in the vaccine group would
be observed, which McQuade and
Platts-Mills attempt to quantify.

Although the underlying assump-
tions might be too stringent to be
realistic, the results they showed
are interesting and highlight the
difficulties of estimating true vaccine
efficacy against asymptomatic
infections. We showed efficacy against
all cases—that is, the combination
of symptomatic or asymptomatic
cases.! The analysis of any nucleic acid
amplification test-positive outcomes
maintains the benefits of the
randomisation within the trial while
incorporating the people that might
have otherwise been symptomatic
were it not for vaccination. The
highly significant efficacy seen for this
endpoint shows the overall benefit of
the vaccine in preventing opportunity
for transmission of SARS-CoV-2.!

Crown Copyright © 2021. Published by Elsevier Ltd.
All rights reserved.
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COVID-19 vaccine
efficacy data: solid
enough to delay second
dose?

Sharon Amit and colleagues® suggest
that after a first dose of BNT162b2
vaccine, there was an adjusted rate
reduction of COVID-19 disease of 85%
(71-92) for days 15-28 in vaccinated
compared with unvaccinated health-
care workers (HCWs).* We think this
Correspondence has fundamental flaws
and address them here.

First, HCWs have been shown to
have higher risks for SARS-CoV-2 viral
infection, which result in asymptomatic,
pre-symptomatic (at time of study
initiation), or symptomatic infection.??

Second, individuals documented to
have had a SARS-CoV-2 viral infection
have a substantially greater response
to the first dose of vaccine (up to over
a thousand times the neutralising
antibodies before the first vaccine
dose), which is much greater than the
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level of response seen through natural
infection and also after the second
dose of vaccine in individuals who are
naive in terms of previous exposure to
SARS-CoV-2 virus.*

Third, the reported 47% reduction
in infection rates on days 1-14 does
not mirror findings reported in any
of the phase 3 randomised clinical
trials including populations that were
mostly virus-naive individuals®® or in
preliminary analyses®™ of much larger
population-based cohorts than that
described by Amit and colleagues.*

The immunologically straightforward
explanation of these results is that the
first dose of BNT162b2 was given to
a population of HCWs, a substantial
proportion of whom had been exposed
to the SARS-CoV-2 infection and
therefore the first dose of vaccine was,
in essence, equivalent to a booster
dose generating a secondary immune
response. How else could the infection
rate reduction between days 1-14 be
explained?

Of note, the difference on days 1-14
(47% vaccine efficacy) and days 15-28
(85%) is 38%, which lies within other
estimates of vaccine efficacy for the
much larger population cohorts from
Israel (33-59% rate of reduction).*

Additionally, the reporting days for
infections in this study (days 15-28) are
not only unusual, given that the second
dose is scheduled for day 22, but also
hide the fact that if only a single dose
was given, the neutralising antibodies
would be falling by days 22-28 (with
decreasing immunity) rather than
rising quickly as they do with a second
dose of MRNA vaccine."

On this basis, we feel the
authors should withdraw their
Correspondence until they can provide
a more substantive report with all the
appropriate serology of these HCWs
before the first vaccine dose.

The UK Government and Public
Heath England, along with the general
media, have seized these results to
support and justify the UK policy of
delaying the second dose of BNT162b2
to 12 weeks, but our concerns need

www.thelancet.com Vol 397 June 12,2021

to be addressed to ensure scientific
rigour. As we have noted previously,”
we have reason to believe delaying
the second dose of BNT162b2 carries
considerable personal and population
risks.
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We thank John Robertson and
Herb Sewell for their interest in
our Correspondence.” We reported
early rate reductions in SARS-CoV-2
infections and COVID-19 disease in
health-care workers (HCWs) working
at the Sheba Medical Center, Israel,
receiving the BNT162b2 mRNA
vaccine.!

In Israel, individuals previously
infected with SARS-CoV-2 were
ineligible for vaccination at the time
of our evaluation. Indeed, 538 (6%)
of 9647 HCWs at the Sheba Medical
Center were infected before vaccine
roll-out and excluded from the
analysis." Moreover, serology screening
before receiving the first dose was
offered to HCWs in our hospital.
Overall, 5835 HCWs, none of whom
were known to have been infected
previously, were tested. 59 (1%) tested
positive for antibody and consequently
did not receive the vaccine. Therefore,
we considered the HCW cohort
included in this analysis mostly
antibody-negative. Theoretically,
a small proportion of HCWs could
have been antibody-positive due to
unrecognised past infection and were
not tested before receiving the first
dose; however, extrapolating from
the large proportion of tested HCWs,
these numbers should be negligible.
Moreover, a proportion of antibody-
positive people will be included in
most vaccine efficacy evaluations and
therefore reflect real-life settings.”

We report adjusted rate reductions
of 30% (95% Cl 2-50) in all
SARS-CoV-2 infections and of 47%
(17-66) in symptomatic COVID-19
during days 1-14 after first dose
of BNT162b2. Two biases should
be considered in interpreting this
estimate of vaccine efficacy after
first dose period (days 1-4): referral
bias, where symptoms developing
after the first dose were attributed to
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