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Abstract

Background Elderly people who reside in long-term care facilities form a frail and vulnerable population, with multiple
pathologies and high percentages of cognitive and functional disability.

Objectives The aims of this study were to assess the safety of vaccination against severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) in frail nursing home residents and to evaluate its effectiveness 6 months after full vaccination.
Design This was an ambispective observational study.

Setting Residents of a long-term care facility in Madrid, Spain.

Participants One hundred and thirty-seven nursing home residents (81.8% female, mean age 87.77 +8.31 years) with high
comorbidity (61.3% Charlson Index > 3) and frailty (75% Clinical Frail Scale >7) who received the BNT162B2 mRNA
vaccine.

Measurements Safety data were collected to evaluate the type of adverse drug reactions and their duration, severity, and
causality. Immunogenicity was tested 6 months after the primary vaccination and effectiveness was evaluated by the incidence
of SARS-CoV-2 infection, the number of hospital admissions, and mortality due to coronavirus disease 2019 (COVID-19).
Results Safery: Of the residents, 21.9% had some adverse reaction and 5.8% had a severe or more serious adverse reac-
tion. The most frequent adverse reactions were fatigue (13.1%), pyrexia (12.4%), and headache (7.3%). No association was
observed between frailty (including a need for palliative care) and clinical, functional or cognitive status of the participants
and the occurrence of adverse events. Immunogenicity and Effectiveness: After 6 months of vaccination, only one case of
SARS-CoV-2 infection was confirmed in the vaccinated residents. Most of the nursing home residents presented positive
serology (95.2%). Loss of immunogenicity was associated with older age (95.12+3.97 vs. 87.24 + 8.25 years; p=0.03) and
no previous COVID-19 infection (16.6% vs. 70%; p <0.001). Binary logistic regression models did not reveal this association.
Conclusion The BNT162B2 vaccine is well tolerated and effective in nursing home residents, independently of their clinical,
functional, cognitive, or frailty characteristics. For the most part, immunogenicity has been maintained over time, regardless
of comorbidity, functional status or frailty.
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1 Introduction

Elderly people have been most affected by severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) infection
(coronavirus disease 2019 [COVID-19]), especially those
who reside in long-term care facilities (LTCFs). High mor-
tality in older adults, especially in the most frail older adults,
has motivated the Spanish health authorities to include resi-
dents of LTCFs in the highest risk groups and they were
subsequently the first to be vaccinated.

In April 2021, the immunization of this priority group
was considered almost complete, with a total of 300,133
residents of LTCFs having received the full regimen [1].
The vaccines used in this group were the messenger RNA
(mRNA) vaccine BNT162b2 (Pfizer/BioNTech) and the
mRNA-1273 vaccine (Moderna). Authorized COVID-19
vaccines have demonstrated efficacy and safety in clinical
trials; however, COVID-19 vaccine trials have generally
excluded the frail elderly and residents of LTCFs [2, 3]. In
the BNT162b2 trial, only 4.4% of the included individuals
were aged 75 years or older [4].

By October 2021, more than 70 million doses of the
COVID-19 vaccine had been administered in Spain (70%
of which were for BNT162b2), vaccinating 37.2 million peo-
ple, 23.2% of whom were over 65 years of age (8.7 million)
[5]. By that date, a total of 46,573 adverse events following
vaccination had been reported to the Spanish Pharmacovigi-
lance System for Medicinal Products for Human Use (SEFV-
H), of which 9430 were considered serious adverse events.
Of the 46,573 events reported, 4574 occurred in people over
65 years of age. However, the reported adverse events cannot
be considered as adverse reactions due to the vaccine until
the causal relationship with the administration of the vaccine
is confirmed.

The most commonly reported adverse events follow-
ing administration of the mRNA BNT162b2 vaccine were
pyrexia (35%), headache (25%), myalgia (18%), pain at the
vaccination site (12%), malaise (12%), fatigue (8%), nausea
(7%), chills (7%), lymphadenopathy (7%), and asthenia (7%)
[S].

Elderly people living in nursing homes form a frail popu-
lation, with multiple pathologies and high percentages of
cognitive and functional disability. Only a few studies on
COVID-19 vaccination and the incidence of adverse reac-
tions according to clinical, functional, or cognitive status
have been identified [3]. In this respect, the Norwegian Med-
icines Agency investigated 13 deaths in very frail nursing
home residents and concluded that common adverse reac-
tions to mRNA vaccines, such as fever, nausea and diarrhea,
may have contributed to these fatal outcomes without being
able to specify causality [6].
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The aim of this study was to assess the safety of vac-
cination against SARS CoV-2 infection using real-life data
in nursing home residents with high comorbidity, frailty,
and cognitive and/or functional disability, and to evaluate
its effectiveness and immunogenicity 6 months after full
vaccination.

2 Methods

An ambispective observational study was conducted
between January and October 2021 among residents of a
public LTCF of the AMAS (Agencia Madrilefia de Atencién
Social) in Madrid, Spain. Sociodemographic, clinical, func-
tional, and cognitive variables were collected prospectively
between administration of the first and second doses. Safety
data were collected retrospectively from the first dose, and
prospectively after the administration of the second dose.
Effectiveness was evaluated prospectively from full vaccina-
tion and up to 6 months follow-up. Complete vaccination or
primary vaccination was considered in this study for those
vaccinated with two doses of the mRNA vaccine.

Inclusion criteria were living in a nursing home dur-
ing the vaccination period and consent to participate in the
study. Excluded from the safety study were those who had
not received the vaccine, for whatever reason.

The presence of comorbidities was evaluated using the
Charlson Index and subsequently categorized into two
grades: low (0-2 points) or high (>3 points) comorbidity.
Functional status was measured using the Barthel Index and
was subsequently categorized according to different grades,
such as independent (IB =100 points), mild dependence
(60-99), moderate dependence (40-59), severe dependence
(20-39), and total dependence (0—19). Frailty was evaluated
using two scales: (1) the Clinical Frailty Scale (Rockwood
CFS) [7], which was categorized into non-frail (CFS 1-4),
mild—moderate frailty (CFS 5-6), or severe frailty (CFS
7-9); and (2) the Frailty Index-VIG (FI-VIG) [8], catego-
rizing participants as non-frail (0-0.2 points), mild frailty
(>0.2 to 0.4), moderate frailty (0.4-0.6), and advanced
frailty with a need for palliative care (> 0.6). Nutritional
status was evaluated using the Mini Nutritional Assessment
Short (MNA-Short), resulting in the subsequent categoriza-
tion of three nutritional statuses: malnutrition (07 points),
risk of malnutrition (8—11 points), and normal nutritional
status (12—14 points). The presence of dementia was meas-
ured according to the Reisberg Global Deterioration Scale
(GDS), with grades of mild (GDS 4), moderate (GDS 5),
and severe (GDS 6-7) dementia. Evidence of SARS-CoV-2
infection previous to vaccination was collected, together
with date and diagnostic test used (reverse transcription
polymerase chain reaction [RT-PCR] tests, serological test,
or rapid antigen test) [9]
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Safety data were collected from the 137 subjects who
received the vaccine, during the first and second adminis-
tration. To evaluate safety, data on the type of adverse drug
reactions (ADRs) and their duration and severity were col-
lected. The grading scales used in this study to assess safety
were derived from the FDA Center for Biologics Evaluation
and Research (CBER) guidelines on toxicity grading scales
for healthy adult volunteers enrolled in preventive vaccine
clinical trials, and were classified as mild (grade 1), moder-
ate (grade 2), severe (grade 3), or life-threatening (grade 4)
[10].

The causality of the adverse reactions produced was
assessed and classified using the algorithm used by the
Spanish Pharmacovigilance System [11], which evaluates
the following aspects: the temporal sequence, the previous
description of the adverse effect in the data sheet, the evolu-
tion of the adverse effect after administration of the vaccine,
the effect of re-administration, the existence of alternative
causes, and the existence of contributing factors favoring the
causal relationship. According to the score obtained, causal-
ity was classified into five categories: unrelated (<0 points),
conditional (1-3 points), possible (4-5 points), probable
(6-7 points), or definite (10 points).

Effectiveness was evaluated by the incidence of SARS-
CoV-2 infection, number of hospital admissions, and mor-
tality due to COVID-19 6 months after the second dose.
Additionally, immunogenicity was tested 6 months after
the primary vaccination. Specific antibodies in blood were
measured using a qualitative chemiluminescent immunoas-
say (CLIA) that detects immunoglobulin (Ig) G antibodies
to the S1 subunit of the spike protein (Ortho Clinical Diag-
nostics). Test results are based on the ratio of the serum
reading (S) to the cut-off reading (C), with S/C values > 1
being considered positive. S/C values reflect relative values
of anti-SARS-CoV-2 IgG levels.

Data collection was performed by the Centre’s healthcare
staff (geriatrician, nurse, and pharmacist) and data analysis
was performed by staff of the referral hospital (geriatrician
and hospital pharmacist). Continuous data were presented
as mean =+ standard deviation (SD) and qualitative data
were presented as frequency (%). Differences were ana-
lyzed using the Chi-square and Fisher’s test, Student’s 7 test,
Mann—Whitney U test, or analysis of variance as indicated.
Binary logistic regression models were constructed to ana-
lyze the adjusted variables associated with the presence of
ADR vaccination and antibody up to 6 months from vac-
cination in this population. The statistical analysis software
SPSS® version 26 (IBM Corporation, Armonk, NY, USA)
was used for analysis of the variables.

This study was approved by the Local Research Eth-
ics Committee, registration code PI-4616. All participants
signed the informed consent form.

144 residents of
LTCF

2 residents refused to participatein the
study

S

142 residents
were included in
the study

.I 5 participantswere not vaccinated

137 residents received
vaccine and were
included in the safety
analysis

]

126 residents were
included in the
immunogenicity
analysis

11 died

Fig. 1 Enrollment and analysis populations. LTCF long-term care
facility

3 Results

Among a total of 144 residents, 2 were excluded because
they refused to participate in the study, resulting in a study
sample consisting of 142 nursing home residents, of whom
137 (96.48%) received the first two doses. Five individuals
refused vaccination (3.52%), three due to family refusal and
two due to medical indication (risk of anaphylaxis) (Fig. 1).

The mRNA vaccine BNT162b2 (Pfizer/BioNTech) was
administered, with the first dose being administered between
12 January and 23 April 2021, and the second between 1
February and 13 April 2021, with an interval of 20.3+3.9
days between the two doses.

3.1 Safety

The sociodemographic, clinical, functional, and cognitive
characteristics of the participants who received the vaccine
are displayed in Table 1. The median age was 87.77 years
(range 60—103). Most participants in the safety study were
female (81.8%), with a high presence of comorbidities
(61.3%, Charlson Index >3 points) and severe frailty (75%
CFS >7-9). Among the 137 study participants who received
the vaccine, 70.8% had passed COVID-19 in the past and
62.0% had a positive prevaccination serology.

Thirty residents (21.9%) reported an adverse event fol-
lowing vaccination, of whom 8 (5.8%) reported a severe
or greater adverse event. Only one resident had a grade 4
adverse event (potentially life-threatening). Overall, the most
frequently reported adverse effects were fatigue (13.1%),
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Table 1 Description of the total sample of vaccinated nursing home residents and association with adverse drug reactions

Total ADR Severe ADR
[n=137]
Yes No p-Value Yes No p-Value
[30 21.9%)] [107 (78.1%)] [8(5.8%)] [129 (94.2%)]

Age, years 87.77+831 87.9+10.1 87.7+7.8 0.9 87.7+£69 87.8+84 0.9
Females [n (%)] 112 (81.8) 25 (83.3) 87 (81.3) 0.8 6 (75) 106 (82.2) 0.6
Charlson Index >3 [n (%)] 84 (61.3) 20 (66.6) 64 (59.8) 0.4 6 (75) 78 (60.5) 0.4
Number of drugs 7.88+326 797+3.83) 7.60+3.04 0.06 7.50+3.70 7.84+3.25 0.5
MNA-Short 8-11 points [n (%)] 10 (7.3) 3(10) 7(6.5) 0.5 1(12.5) 9 (6.9) 0.5
IB [n (%)]

Moderate (IB=41-60) 30 (21.9) 5(16.6) 25 (23.3) 0.7 0(0) 30 (23.3) 0.2

Grave (IB=21-40) 30 (21.9) 9 (30) 21 (19.6) 3(37.5) 27 (20.9)

Total (IB =0-20) 35 (25.5) 8 (26.6) 27 (25.2) 6 (75) 29 (22.5)

Dementia [n (%)] 119 (86.9) 26 (86.6) 93 (89.9) 0.6 7 (87.5) 112 (9.3) 0.9
Reisberg GDS [n (%)]

Moderate (GDS 5) 13 (9.5) 3 (10) 10 (9.3) 0.8 1(12.5) 12 (9.3) 0.3

Grave (GDS 6-7) 78 (56.9) 18 (60) 60 (56) 3(37.5) 75 (58.7)
CFS [n (%)]

Mild-moderate (CFS =5-6) 58 (42.3) 11 (36.6) 47 (43.9) 0.5 5(62.5) 53 (41.1) 0.9

Severe (CFS=7-9) 75 (54) 19 (63.3) 56 (52.3) 4 (50) 71 (55)
FI-VIG [n (%)]

Need for palliative care (FI-VIG > 0.06) 11 (8) 3 (10) 8 (7.47) 0.2 0(0) 11 (8.5) 0.7
Handgrip strength

Right 10.69+6.71 10.5+7.2 10.8+6.6 0.9 104+109 10.6+6.4 0.6

Left 10.27+6.63 10.4+5.3 10.1+£7.0 04 103+6.5 10.1+6.7 0.8

Previous COVID-19 [n (%)] 97 (70.8) 24 (80) 73 (68.2) 0.2 7 (87.5) 90 (69.7) 0.3

Positive serology prior to vaccination [n (%)] 85 (62.04) 23 (76.6) 62 (57.9) 0.06 8 (100) 77 (59.6) 0.02

Statistically significant values are given in bold

In multivariate analysis using a linear regression model (enter), no particular variable was associated with the presence of serology after
6 months: older age (years of age: B=0.961, 95% CI 0.865-1.068; p=0.459), sex (male sex: B=0.321, 95% CI1 0.197-1.281; p=0.997), comor-
bidity (Charlson Index: B=0.958, 95% CI 0.589-1.558; p=0.862), disability (Barthel Index: B=0.985, 95% CI 0.946-1.026; p=0.465), frailty
(SCF: B=9.978, 95% CI 0.203-48.486; p=0.247), positive serology prior to vaccination (B=0.111, 95% CI 0.046-1.176; p=0.996)

ADR adverse drug reaction, /B Barthel Index, GDS Global Deterioration Scale, CFS Clinical Frail Scale, FI-VIG Frailty Index-VIG, COVID-19

coronavirus disease 2019, CI confidence interval

fever (12.4%), and headache (7.3%). After administration of
the first dose, headache and fatigue were the most frequent
adverse effects, whereas fever and fatigue were the most fre-
quent adverse effects after the second dose (Table 2). There
was one case of syncope and one case of myoclonus after the
first dose, both of which were severe but resolved in <24 h.

A case of leukocytoclastic vasculitis occurred in a patient
with severe dementia, starting 5 days after receiving the sec-
ond dose and requiring hospitalization. It was treated with
low-dose corticosteroids and after 7 days of hospitalization,
the resident returned to his nursing home without sequelae
under the care of two geriatricians (hospital and nursing
home). The causality algorithm determined that a causal
relationship of the vasculitis with the vaccine was ‘possible’.

The factors associated with ADRs have been evaluated
after both the first and second doses, and no statistically
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significant associations were found. A new global analysis
of all the ADRSs that appeared (first and second doses) was
performed, as shown in Table 1. A total of 81 ADRs were
reported, most of which were mild or moderate (77.8%),
13.6% were severe, and 1.2% were life-threatening. There
was a higher percentage of moderate or severe adverse reac-
tions after administration of the first dose (Fig. 2a, b). A
possible causal relationship was established for 64.3% of the
reactions after the first dose and a probable causal relation-
ship was established for 73.6% of the reactions after the sec-
ond dose (Fig. 2c, d). In a bivariate analysis, no association
was observed between frailty (including a need for palliative
care); clinical, functional, or cognitive status of the partici-
pants; and the occurrence of adverse events (Table 1). It was
observed that subjects with COVID-19-positive serology
presented more frequently with severe ADRs (9.4% vs. 0%;
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Table 2 Number (%) of subjects reporting at least one adverse event

Adverse event Total Dose 1 Dose 2
[n=137] [n=137] [n=137]
Any event 30 (21.9) 15 (10.9) 22 (16.1)
Severe event 8 (5.8) 6(4.4) 3(2.2)
Type
Local events
Pain at the injection site 5(3.6) 2(1.5) 3.2
Redness 6(4.4) 2(1.5) 4(2.9)
Swelling 5(3.6) 2 (L.5) 3(2.2)
Systemic events
Vomiting 1(0.7) 1(0.7)
Diarrhea 2(1.5) 2 (1.5)
Headache 10 (7.3) 7(5.1) 3(2.2)
Fatigue 18 (13.1) 7(.1) 15 (10.9)
Muscle pain 2 (1.5) 1(0.7) 2(L.5)
Joint pain 2 (1.5) 2(L.5)
Other 3(22) 2 (1.5) 1(0.7)
Fever 17 (12.4) 4(2.9) 17 (12.4)

Data are expressed as n (%)

25

20

Frequencyof adverse reactions

Fatigue Fever
H Life-threatening
Severe 4 1 4
Moderate 17 3 5
Mild 1 17 1

Frequencyof adverse reactions

Fatigue Fever  Headache
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p=0.024). In a multivariate analysis using a linear regres-
sion model, no particular variable was associated with the
presence of severe ADRs.

3.2 Immunogenicity and Effectiveness

Until October 2021, only one case of SARS-CoV-2 infec-
tion was confirmed by RT-PCR in the 137 vaccinated resi-
dents, with a self-limited fever and diarrhea that required
social-health follow-up due to COVID-19. After 6 months
of vaccination (233 +22.4 days), 11 deaths from other
causes were reported, unrelated to COVID-19. After this
follow-up, most of the nursing home residents presented
positive serology, and only six individuals (4.76%) showed
negative serology for SARS-CoV-2 (Table 3). Differences
were observed regarding the age of participants with nega-
tive serology after vaccination versus those with positive
serology; loss of immunogenicity was associated with older
age (95.18+3.97 vs. 87.24 +8.25 years; p=0.03). Differ-
ences regarding immunogenicity were also observed, with
higher levels found in those who previously had COVID-19
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Table 3 Immunogenicity after 6 months of vaccination, and associated factors

Total Serology after 6 months
[n=126] . -
Positive Negative p-Value
[120 (95.2%)] 6 (4.8%)

Age, years 87.62+8.27 87.24+8.25 95.12+3.97 0.03
Females [n (%)] 104 (82.5) 98 (81.6) 6 (100) 0.2
Charlson Index >3 [n (%)] 81 (64.3) 77 (64.1) 4 (66.6) 0.7
Number of drugs 7.86+£3.31 7.76+3.33 7.82+2.31 0.9
MNA-Short 8-11 points [n (%)] 8(6.3) 8 (6.6) 0 (0) 0.5
IB [n (%)]

Moderate (IB=40-59) 29 (23) 27 (22.5) 2 (33.3) 0.6

Grave (IB=20-39) 28 (22.2) 28 (23.3) 0(0)

Total (IB=0-19) 30 (23.8) 29 (24.2) 1(16.7)
Dementia [n (%)] 110 (87.3) 104 (86.6) 6 (100) 0.3
Reisberg GDS [n (%)]

Moderate (GDS 5) 12 (9.5) 12 (10) 0(0) 0.1

Grave (GDS 6-7) 72 (57.1) 69 (57.5) 3 (50)
CFS [n (%)]

Mild-moderate (CFS =5-6) 56 (44.4) 51(83.3) 5(83.3) 0.9

Severe (CFS=7-9) 67 (53.2) 66 (55) 1(16.7)
FI-VIG

Need for palliative care (IF-VIG >0.06) [n (%)] 9 (7.1) 8 (6.6) 1(16.6) 0.2
Handgrip strength

Right 10.75+6.83 10.63 +£6.95 10.87+3.12 0.1

Left 10.34+6.71 10.66 +6.80 10.04+3.10 0.09
Previous COVID-19 [n (%)] 88 (69.8) 87 (70) 1 (16.6) 0.009
Serology + prior vaccination [n (%)] 76 (60.31) 76 (63.3) 0(0) 0.02

Statistically significant values are given in bold

In multivariate analysis using a linear regression model (enter), no particular variable was associated with the presence of serology after
6 months: older age (years of age: B=0.812, 95% CI 0.608-1.084; p=0.157), sex (male sex: B=0.241, 95% CI 0.098-1.981; p=0.998), comor-
bidity (Charlson Index: B=0.909, 95% CI 0.505-1.638; p=0.909), disability (Barthel Index: B=0.958, 95% CI 0.907-1.013; p=0.130), frailty
(SCF: B=0.398, 95% CI 0.045-3.481; p=0.291), previous Covid-19 (B=0.782, 95% CI 0.048-12.859; p=0.996), and positive serology prior

to vaccination (B=0.112, 95% CI 0.167-1.076; p=0.996)

1B Barthel Index, GDS Global Deterioration Scale, CFS Clinical Frail Scale, FI-VIG Frailty Index-VIG, COVID-19 coronavirus disease 2019, CI

confidence interval

(70% vs. 16.6%; p=0.009) or those with positive serology
prior to vaccination (63.3% vs. 0%; p=0.02) (Table 3). In
a multivariate analysis using a linear regression model, no
particular variable was associated with the presence of serol-
ogy after 6 months. Co-linearity was not present among the
variables included in the model.

4 Discussion

Our results suggested that mRNA vaccination was well
tolerated and effective in frail and disabled nursing home
residents, most of whom retained positive serology after
6 months of follow-up for the Delta variant B.1.617.2
COVID-19.
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Old age, dementia, disability, frailty, and high comorbid-
ity have been linked to elevated COVID-19 mortality among
LTCEF residents [12, 13], and it was initially thought that
these factors may predispose to a worse response to vaccina-
tion as well as a greater number of ADR effects, including
mortality [6]. Thus, both safety and efficacy of vaccinations
in older people are critical to their success [14]. Although
care home residents are likely to be among the highest risk
groups and were the first group to be vaccinated in Spain
[15], they are usually excluded from clinical trials without
taking into account geriatric conditioning variables [14, 16].

The sample we used in our study was representative of
the most vulnerable population in society (nursing home
residents), whose immunological characteristics and clinical
situation differ from those of the rest of the population and
which have given rise to greater concerns about safety. It
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has to be highlighted that the high participation rate in this
study—98.6% of all residents—might have been due to the
collaborative work of the LTCF with the Liaison Geriatri-
cian, a figure created at institutional level by the Madrid gov-
ernment during the pandemic with the aim of strengthening
health care and improving coordination between residential/
nursing homes and hospitals. In the case of our hospital, the
Liaison Geriatrician has been in place since 2012, providing
direct hospital support to the nursing home’s medical team
[17,18].

The ADRs in our elderly population, with a high grade of
frailty, were not higher than those observed in other studies
conducted with real-life data in populations over 55 years of
age [19, 20]. Even in patients with palliative care needs, the
vaccine was well tolerated, with only 10% of these patients
having developed ADRs, of which none were severe. ADRs
in our sample were less frequent than in the BNT162b2 clin-
ical trial, however a higher number of severe adverse reac-
tions were recorded [4]. On the other hand, 70.8% of partici-
pants in our study had previously been ill with COVID-19,
compared with the population assessed in the BNT162b2
trial, where subjects with a history of COVID-19 infection
were excluded. Therefore, we concluded that the only vari-
able that showed an association with having more severe
adverse reactions was the existence of a previous positive
serology. Having had a previous COVID-19 infection was
the strongest predictor of anti-spike antibody titers at 3 and
6 months [21] and this would justify the higher frequency
of severe reactions observed in our sample, compared with
the results obtained in other studies [22].

In our study, the results of the individuals with previous
SARS-CoV-2 infection who had positive serology prior to
vaccination were similar to the results obtained regarding
the accuracy and specificity of the diagnostic tests from the
data of the seroprevalence study carried out in LTCFs in the
Madrid community. It has to be mentioned that our nursing
home under study was in the upper range of SARS-CoV-2
infection during the first pandemic wave [23, 24]. In older
nursing home residents, SARS-CoV-2 infection history
was the strongest predictor of anti-spike antibody titers at
6 months, whereas age and frailty were independently asso-
ciated with lower titers at 6 months [21]. The persistence
of IgG after vaccination in nursing home residents is high
(95.2%) and was similar to the rate found in our study [16],
regardless of the degree of frailty [25].

The most important results of our study were the long-
term persistence of immunogenicity, with a mean follow-
up of 7.7 months, and the differences observed according
to age, irrespective of functional or cognitive status and
degree of frailty. In our trial, even those with a need for
palliative care preserved their serology (Table 3). A limita-
tion of these data is that a qualitative and not a quantitative

antibody detection test was used. With antibody quantifica-
tion, various studies verified that although the antibodies are
present, there is a decrease in these antibodies. Pre-vaccina-
tion COVID-19 illness was the only factor associated with
a lower rate of antibody decline at 6 months, while frailty,
disability, older age, cognitive impairment, or comorbidity
were not associated with the extent of antibody loss [26, 27].

Finally, our complete vaccination effectiveness data
also agree with data from similar studies [19, 28]. Factors
that may influence the effectiveness of the vaccine and that
should be taken into account include the cumulative inci-
dence in 14 days (during the study, this varied between 1041
and 46 cases diagnosed per 100,000 inhabitants in the region
of Madrid), the apparition of new SARS-CoV-2 strains, or
the implementation of other measures such as social distanc-
ing, hand hygiene, or obligatory use of masks. It is possible
that effectiveness data may vary depending on other circulat-
ing variants, relaxation of non-pharmacological measures,
or even with the vaccination rate in each country.

The limitations of this study are mainly the size of the
sample and the fact that this was not a multicenter study.
The small sample size has been an important limitation in
the assessment of the effectiveness of vaccination against
SARS-CoV-2 infection. Even so, this study provided results
in line with the scientific evidence available to date in nurs-
ing home residents [1, 28]. In safety terms, long-term safety
was not assessed and only the ADRs produced after admin-
istration of the first and second doses were recorded. In
addition, the algorithm used to assess causality has some
limitations when evaluating the effect of drug withdrawal
and the effect of re-exposure, due to the administration of
the vaccine in two single doses. In the measurement of re-
exposure, a more definite causality was given to reactions
that only occurred after the second dose, and a lesser causal-
ity was given to reactions that only occurred after the first
administration.

5 Conclusion

The BNT162B2 vaccine is well tolerated and effective in
nursing home residents, independently of their clinical,
comorbidity, functional, cognitive, or frailty characteristics.
For the most part, immunogenicity has been maintained over
time, regardless of the geriatric status of the participants.
Our results support the few studies carried out regarding the
vaccine’s safety and efficacy in nursing homes, emphasiz-
ing the importance of adequate vaccination in all residents,
thus lowering the risk of worst outcome of the SARS-CoV-2
infection even with more benign variants.
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