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Single-dose SARS-CoV-2 vaccination efficacy in the elderly

The development of multiple successful vaccines against
SARS-CoV-2 provided much-needed good news at the
end of 2020. The first vaccines approved in the UK were
the Pfizer-BioNTech BNT162b2 mRNA-based vaccine
and the Oxford-AstraZeneca non-replicating adenoviral-
vectored vaccine ChAdOx1 nCoV-19.** Responses to
single-dose vaccine were not reported in published
clinical trials; however, in December, 2020, the UK Joint
Committee on Vaccination and Immunisation adopted
the strategy of delaying second vaccination to 12 weeks
to maximise the public health impact of first-dose
vaccination.?

Older adults, and those with substantial comorbidity,
were under-represented in vaccine trials, despite
those who are frail or living in long-term care facilities
having disproportionate morbidity and mortality
from COVID-19. In The Lancet Infectious Diseases, two
studies provide estimates of first-dose vaccine efficacy
in older individuals and those living in long-term care
facilities.**

Catherine Hyams and colleagues report a test-negative,
case-control study of people aged at least 80 years who
were admitted to two hospitals in Bristol, UK with acute
respiratory symptoms between Dec 18, 2020, and
Feb 26, 2021. All patients were tested for SARS-CoV-2
by PCR, and those with symptoms that started more
than 10 days before hospital admission were excluded
to avoid the inclusion of false-negative PCR results. This
detailed study included individual patient information
on comorbidities, frailty, and index of deprivation, and
logistic regression analyses were done to address these
potential confounders. The authors also did a week-
by-week analysis to control for differing background
rates of COVID-19. Estimated vaccine efficacy for
symptomatic disease 14 days after one dose of vaccine

was 71-4 % (95% Cl 46-5-90-6) for BNT162b2 and 80-4%
(36-4-94-5) for ChAdOx1 nCoV-19.

Madhumita Shrotri and colleagues report a large
prospective cohort study of vaccine efficacy in
10412 residents of long-term care facilities in England,
all aged 65 years and older, using national testing data
linked within the COVID-19 Datastore, including monthly
asymptomatic screening, between Dec 8, 2020, and
March 15, 2021. The cohort acted as their own controls,
transitioning from the unvaccinated to vaccinated group
until censoring at time of second vaccination dose, or
last available PCR result. Analysis controlling for age,
sex, local SARS-CoV-2 infection rates, and long-term
care facility bed capacity, and previous SARS-CoV-2
infection estimated efficacy to be 56% (95% Cl 19-76)
at 28-34 days, and 62% (23-81) at 35-48 days post-
vaccination. Sensitivity analysis, excluding participants
never vaccinated despite its availability in their long-
term care facility, increased the estimate of efficacy to
76% (95% Cl 37-91%) at 35-48 days post-vaccination.
This group had lower infection rates than the overall
cohort, which the authors suggest might be due to a
proportion receiving end-of-life care, leading to reduced
interaction with other residents and staff, and thus
decreased risk of exposure.

Benefit of vaccination with ChAdOx1 nCoV-19 was
also seen at 0-6 days post-vaccination (efficacy 49%
[95% ClI 1-73]), albeit with a wide confidence interval.
This effect is not a biologically plausible effect of
vaccination, and a positive PCR test in this time period
might indicate exposure before vaccination. Notably,
the same effect was seen in a large Scottish data-
linkage study of COVID-19 hospital admissions after
vaccination, and in the SIREN study of UK health-care
workers.®” Shrotri and colleagues suggest that this
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phenomenon might be due to deferral effects, whereby
long-term care facilities with an active outbreak of
COVID-19 delayed vaccination. A similar deferral effect
might explain why an early effect of vaccination was
seen in all three of these large population-based studies.

Another insight from the study by Shrotri and
colleagues is that single-dose vaccination might affect
the transmissibility of SARS-CoV-2. Comparison of
mean PCR cycle threshold values showed a significantly
higher value for positive PCR tests at least 28 days
after vaccination (31-3 [SD 8-7]) than for those before
vaccination (26-6 [6-6]; p<0-0001), indicating lower
rates of viral shedding.

Although the authors of both studies** take care not
to draw conclusions comparing the two vaccines, it
might be tempting for the reader to do so. The results
highlight some of the difficulties in trying to make such
a comparison in real-world studies.

For example, the period of time covered by each
vaccine differs because ChAdOx1 nCoV-19 was approved
for use in the UK after BNT162b2, and both studies,
therefore, control for background rates of infection.
However, when Hyams and colleagues restricted their
analysis to the same time period for both vaccines, the
estimate of efficacy for BNTh162b increased to match
that of ChAdOx1 nCoV-19. This finding suggests that
other factors not controlled for in the overall analysis
might affect COVID-19 risk. Both studies attempted to
control for differences in the patient group receiving each
vaccine. In the study by Shrotri and colleagues, each long-
term care facility predominantly used one vaccine type
and, in the Hyams study, patients receiving ChAdOx1
nCoV-19 were more likely to be frail or to be resident in
a long-term care facility. However, it is probable that
there are both patient and community characteristics not
accounted for that modify COVID-19 risk.

These two studies report that the risk of symptomatic
and asymptomatic disease substantially reduces
after single-dose vaccination in groups at the highest
risk of severe or fatal outcomes from COVID-19.
The effect on symptomatic disease was seen from
14 days post-vaccination, and on asymptomatic disease
from 28 days after vaccination. In both studies, the
confidence intervals for estimates of vaccine efficacy
are wide. However, these results provide reassurance
that—in older adults (some of whom were frail and had
many comorbidities)—both ChAdOx1 nCoV-19 and
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BNT162b2 provide protection from COVID-19 and, in
cases of breakthrough infection, probably decrease the
likelihood of viral transmission. Results from at least
42 days after vaccination will be interesting, given the
UK strategy of delaying the second dose; however, these
findings will be of less direct relevance for older adults
in the UK given that more than 90% of people older
than 65 years have now received two doses.® These
two studies give cause for optimism; despite older
individuals developing decreased humoural responses
to vaccines, including SARS-CoV-2,°* vaccine efficacy is
high, and second doses will probably increase efficacy
further. We await data on clinical vaccine efficacy in
other vulnerable groups, including those at risk of
vaccine hyporesponsiveness, such as those with organ
transplants or receiving immunosuppression.
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