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Letter to the Editor

Coronavirus disease 2019 (COVID-19) vaccination in healthcare
workers: An early real-world experience
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To the Editor—The spread of the novel severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) and its associated coronavirus disease (COVID-19) has affected millions of people worldwide. As of February 2021, the pandemic had claimed the lives
of >2.4 million individuals.1 Highly effective vaccines against
the SARS-CoV-2 virus have attracted intense attention as an
attainable solution to mitigate further spread.
One such vaccine is the BNT162b2 mRNA vaccine, first
described by Polack et al,2 now being produced and distributed
by Pfizer (New York City, NY). In December 2020, data from phase
2 and 3 clinical trials with 36,523 participants were published
describing the initial efficacy of the vaccine in preventing symptomatic COVID-19 transmission. These data suggested that, after 1
dose, the BNT162b2 vaccine had an efficacy of 52%. At 7 days after
the second dose, the vaccine showed a highly promising efficacy
of 95%.3
Here, we present data from a vaccination program for healthcare
workers (HCWs) of a medium-sized urban hospital in the Midwest
region in the United States. Throughout the vaccination effort, the
community burden of COVID-19 remained concerningly high, with
13,604 total new cases among the county’s ∼657,000 residents
between December 15, 2020, and March 24, 2021.4,5
Beginning on December 17, 2020, a voluntary vaccination program consisting of 2 doses of the BNT162b2 vaccine was offered to
all hospital staff. The vaccine was administered using standard protocol according to the emergency use authorization issued by
the FDA.
During this period, HCWs continued to participate in daily
screening for symptoms of COVID-19. Any employee experiencing concerning symptoms was referred to complete nasopharyngeal swab testing for COVID-19 before returning to work.
Testing was offered daily to create easy access and was completed
via nasopharyngeal swab utilizing the Abbott ID Now platform
(Abbott Diagnostics, Abbott Park, IL). If an employee tested positive, details of their vaccination status, symptoms, and potential
exposures were documented.
Between December 17, 2020, and March 24, 2021, a total
of 4,318 HCWs were eligible to receive vaccination.
Approximately 3,023 were vaccinated from this group, and
1,295 individuals opted not to pursue vaccination. Moreover,
90 HCWs tested positive for SARS-CoV-2 after a positive daily
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system screener. Of those individuals, 71 had not received
SARS-CoV-2 vaccination, but 19 of these individuals had been
vaccinated and 6 individuals from the vaccinated group had
received both vaccinations.
Unvaccinated HCWs were significantly more likely to test positive for SARS-CoV-2 than those vaccinated, with an odds ratio
(OR) of 8.7 (95% confidence interval [CI], 5.2–14.5; P < .0001).
The number needed to vaccinate to prevent 1 symptomatic
COVID-19 diagnosis in this period was 20.6. Full immunity is
not reached until 7 days after the second dose of BNT162b2,
and 5 individuals tested positive for SARS-CoV-2 after reaching
this full immunity. For those who tested positive after receiving
only 1 dose of the vaccine, the average time from vaccination to
test positivity was 9.9 days (range, 5–15). For those who received
both doses, the average time from the second vaccine administration to test positivity was 25.5 days (range, 7–58 days).
Unvaccinated colleagues had 33.1 times greater odds of testing
positive for SARS-CoV-2 than those who had reached full immunity (OR, 33.1; 95% CI, 13.6–82.3; P < .0001).
It is not surprising that fewer infections occurred among vaccinated HCWs compared to those HCWs who declined vaccination
in a community with a high rate of new COVID-19 infections.
Many organizations have implemented a voluntary vaccination
program, and results like these emphasize the need to incentivize
employees from any industry to get the SARS-CoV-2 vaccine.
Odds ratios of 8.7 for any vaccine status and 33.1 for full vaccine
protection demonstrate the significant risk reduction provided by
the vaccine.
Despite the protection afforded by the vaccine, it is concerning
that many individuals tested positive after receiving 1 or 2 doses of
the vaccine. This finding seems to stress the importance of not only
encouraging vaccination itself but also encouraging the continued
adherence to well-established mitigation strategies.
The research detailed in this letter has several limitations.
The voluntary nature of the vaccine program had the potential
to select for individuals whose behaviors might place them at
decreased risk of COVID-19 acquisition regardless of vaccination. Additionally, the fluctuating nature of employees over a
3-month period made it very difficult to get an accurate count
of total employees and total vaccinations. Finally, the imperfect
nature of PCR testing does raise the possibility that an individual may not be actively infected with SARS-CoV-2 yet may demonstrate ongoing shedding from a remote infection. Although
this is less likely because we only tested symptomatic individuals, without cycle thresholds or cell culture it is difficult to
be certain about active infection.
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In conclusion, COVID-19 infection has resulted in a considerable burden and cost to the healthcare organizations delivering
care in the United States. Vaccination provides a proactive
approach to decreasing this burden, and a number needed to vaccinate to prevent 1 infection of 20.6 is a very strong motivating factor for organizations to maximize their employee vaccine uptake.
Robust education, debunking myths, and easy access to vaccination will be essential for employers from any industry to encourage
vaccination among their workforce. For organizations that provide
paid time off for those infected with COVID-19, the improved
safety and well-being of the workforce has the added benefit of
potential cost savings.
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