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Effects of BNT162b2 Covid-19 Vaccine Booster

in Long-Term Care

TO THE EDITOR: Residents of long-term care fa-
cilities are particularly vulnerable to severe and
fatal coronavirus disease 2019 (Covid-19) caused
by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2).! To protect this population, in
April 2020, the Israeli government launched a na-
tional-level task force, “Senior Shield,” that aimed
to support long-term care facilities in managing
the Covid-19 crisis. The main efforts included sup-
plying personal protective equipment, initiating
weekly screening of health care workers with
polymerase-chain-reaction (PCR) assays along with
other outbreak-containment measures, and as-
signing responsibility for administering two dos-
es of the BNT162b2 (Pfizer-BioNTech) vaccine.?

In June and July of 2021, a surge in Covid-19
cases occurred in Israel, including among vac-
cinated persons and with increased outbreaks in
long-term care facilities.> The surge was attribut-
ed to waning vaccine-induced immunity and the
rapid spread of the B.1.617.2 (delta) variant.>*

Consequently, on July 30, 2021, the Ministry
of Health approved the administration of a
BNT162b2 booster vaccine (third dose) for persons
60 years of age or older who had received the
second vaccine dose at least 5 months earlier’;
the approval was later extended to persons under
60 years of age. This approval prompted an im-
mediate nationwide 3-week campaign of admin-
istering the BNT162b2 booster to residents in
long-term care facilities between August 1 and
August 22, 2021.

We evaluated the changes in the incidence of
Covid-19 among such residents during the 5 weeks
before and 6 weeks after the initiation of this
campaign and compared the results with those
in the general population. The surveillance in-
cluded data for 41,623 residents of long-term
care facilities who were 60 years of age or older,
1,521,340 persons in the same age group in the
general population, 4,515,314 persons between the
ages of 20 and 59 years, and 3,299,121 persons
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under 20 years of age. In this analysis, we calcu-
lated the weekly incidence of PCR-confirmed
SARS-CoV-2 infection, hospitalization for severe
Covid-19, and Covid-19-related death. Changes in
incidence were analyzed with the use of Poisson
regression models, as evaluated separately for each
group and time period (weeks 26 to 30 before the
booster campaign and weeks 31 to 36 after the
booster campaign). We compared the rates dur-
ing a calendar week of interest with the rates
during the first week in each period. The relative
reduction was calculated as 1 minus the incidence
rate ratio times 100. In these analyses, a P value
of less than 0.05 was considered to indicate sta-
tistical significance; P values were adjusted for
multiplicity with the use of the Benjamini—-Hoch-
berg method. The study was approved by the ethics
committee at Soroka University Medical Center.

The mean age of the residents of long-term
care facilities was 81.8 years; 70.6% of the resi-
dents were women (Table S1 in the Supplemen-
tary Appendix, available with the full text of this
letter at NEJM.org). During the prebooster peri-
od, the incidences of SARS-CoV-2 infection (Ta-
ble S2) and hospitalization for severe Covid-19
(Table S3) increased in all the study groups (Fig.
S1A and S1B). The BNT162b2 booster campaign
in the long-term care facilities was characterized
by a rapid implementation (Fig. 1A). Figure 1B
shows the proportion of all residents of long-
term care facilities according to their immune-
status category and the time period. The uptake
of the booster dose among persons who were
60 years of age or older in the general popula-
tion was lower than that among the residents of
long-term care facilities, and the uptake was
lowest among persons in the younger age groups
(Fig. 1C).

During the booster period, the dynamics of
Covid-19 incidence differed among the groups.
Among the residents of long-term care facilities,
significantly lower rates of SARS-CoV-2 infection
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Figure 1 (facing page). Cases of SARS-CoV-2 Infection,
Changes in Immune Status, and Uptake of BNT162b2
Booster (July—September 2021).

Panel A shows the daily number of new cases of
SARS-CoV-2 infection, as confirmed on polymerase-
chain-reaction (PCR) assay, among 41,623 residents of
Israeli long-term care facilities, along with the cumula-
tive uptake of the BNT162b2 booster dose, from July 1
through September 11, 2021. The dashed line repre-
sents the moving average of infections. Panel B shows
the changes in Covid-19 immune status among resi-
dents of long-term care facilities, according to the fol-
lowing categories: vaccination in process, unvaccinat-
ed and no previous Covid-19, vaccination with the
second dose more than 5 months earlier, vaccination
with the second dose within the past 5 months, boost-
er vaccination 14 or more days earlier, recovered from
Covid-19 and vaccinated (any number of doses), and
recovered from Covid-19 and unvaccinated. Panel C
shows the cumulative uptake of the BNT162b2 boost-
er dose according to study group.

and hospitalization for severe Covid-19 were
observed starting at week 34 as compared with
week 31 (the first week of the booster program).
By week 36, the incidence rate ratio had reached
0.29 for overall infection and 0.20 for hospital-
ization, which corresponded to a relative rate
reduction of 71% and 80%, respectively. Among
persons who were 60 years of age or older in the
general population, the decline after booster vac-
cination was of lower magnitude and was observed
for all SARS-CoV-2 infections during weeks 35
and 36 only, with no significant decrease in the
risk of hospitalization for severe disease. Among
persons who were younger than 60 years of age,
no significant decreases were observed in the
incidence of either infection or hospitalization
during the study period. Generally, mortality was
higher among residents of long-term care facili-
ties than among other groups. Rates of death
varied widely during the booster period among
the residents of long-term care facilities, with a
decrease from 0.3 per 1000 population in week
34 to 0.1 per 1000 population in week 36. The
rate of death continuously increased in the gen-
eral population in the same age group, from
0.05 per 1000 population in week 31 to 0.1 per
1000 population in week 36 (Fig. S1C).

In a previous study involving participants
who were 60 years of age or older and had re-
ceived two doses of the BNT162b2 vaccine at
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least 5 months earlier, the rates of confirmed
Covid-19 and severe illness were substantially
lower among those who had received a booster
dose.’ In the current study, after the initiation of
an intensive BNT162b2 booster campaign with
high vaccine uptake, we found a significant, rap-
id, and consistent reduction in the Covid-19 bur-
den among persons in the same age group who
were living in long-term care facilities. The re-
duction in the incidence of Covid-19 infection
was delayed and of a lower magnitude among
persons in the same age group in the general
population during the booster period; among the
younger age groups, no significant decreases were
noted. Our results suggest the important real-
life effects of the nationwide BNT162b2 vaccine
booster program among residents in long-term
care facilities.
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