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Immunogenicity of BNT162b2 SARS-CoV-2

Vaccine in a Multicenter Cohort of

Nursing Home Residents Receiving

Maintenance Hemodialysis
To the Editor:
We recently reported that almost all maintenance he-

modialysis (MHD) patients mount specific antibodies
within a month of COVID-19 onset.1 However, evidence
concerning the immunogenicity of SARS-CoV-2 vaccines
in this immunodeficient population is scarce.2
ine Characteristics

Controls
(n = 45)

MHD
(n = 34) P

88 [85-90] 81 [74-87] <0.001
29 (64%) 19 (56%) 0.4
23 (51%) 25 (74%) 0.04
2 (4%) 14 (41%) <0.001
4 (9%) 6 (18%) 0.3

disease 10 (22%) 14 (41%) 0.07
2 (4%) 10 (29%) 0.002

a 4 (9%) 5 (15%) 0.4
0 (0%) 3 (9%) 0.04
0 (0%) 6 (18%) 0.003

er 7 (16%) 4 (12%) 0.6
2 (4%) 4 (12%) 0.2

sive 4 (9%) 0 (0%) 0.07

2 (4%) 0 (0%) 0.2
ID-19 12 (27%) 10 (29%) 0.8
[interquartile range]; other values as count (%). Abbreviations:

obstructive pulmonary disease; COVID-19, coronavirus
We prospectively assessed the response to BNT162b2, a
messenger RNA vaccine encoding the spike protein, in a
multicenter cohort of MHD patients living in nursing
homes and compared their antibody response with that
observed in a group of nondialyzed nursing home
residents.

Following approval by the European Medicines Agency
of mRNA vaccines developed by Pfizer-BioNTech and
Moderna, Belgian health authorities prioritized nursing
home residents for vaccination. We included all nursing
home residents on in-center HD at 5 UCLouvain network
hospitals. A cohort of nondialyzed nursing home resi-
dents, matched for COVID-19 history, served as controls.
All participants received 2 BNT162b2 doses, 21 days
apart. Serum samples were taken on day 28 after the first
dose (the time of peak neutralizing antibodies in phase 1
trials)3 and on days 49 and 77, the latter only in MHD
patients. Comorbidities listed by the Centers for Disease
Control as risk factors for severe COVID-19 were
recorded.4

Serum samples were tested with 2 electrochemiluminescent
assays from Roche Elecsys for SARS-CoV-2 antibodies: a
qualitative immunoassay using a recombinant nucleo-
capsid antigen (anti–SARS-CoV-2 N), and a quantitative
immunoassay using the spike receptor-binding domain
(anti–SARS-CoV-2 RBD). Both tests have a very high
sensitivity and specificity, and the anti-RBD immunoassay
correlates well with neutralization tests (Item S1).

Groups were compared using Mann-Whitney, Kruskal-
Wallis, or χ2 tests, as appropriate. Statistical analyses used
Stata (v16) and GraphPad Prism (v8). All tests were 2-tailed
and P <0.05 was considered significant.

Thirty-four MHD patients and 45 controls were
included. SARS-CoV-2 infection was previously diagnosed
in 10 MHD patients (by qPCR on a nasopharyngeal swab)
and 12 controls (by periodic serologic testing); controls
were significantly older and had fewer comorbidities than
MHD patients (Table 1). On day 28, anti-N antibodies
were detected in all but 3 MHD patients with prior COVID-
19, 2 of whom were first qPCR positive the day of the first
vaccine dose. All participants without known prior COVID-
19 were seronegative for anti-N antibodies.

On day 28, proportions of those without a history of
COVID-19 who developed anti-RBD antibodies were
similar (P = 0.6) in MHD patients (19/24 [79%]) and
controls (28/33 [85%]). All participants with prior
COVID-19 mounted an anti-RBD response, except 1 MHD
patient who was first qPCR positive on the day of first
vaccination. Anti-RBD levels were not statistically different
in MHD patients and controls, both in groups with and
without prior COVID-19 (Table 2). The humoral response
in MHD patients was sustained until day 77. Responders to
the vaccine did not differ from nonresponders in de-
mographics and comorbidities (Table 1, Table S1), except
for the presence of anti-N antibodies (more prevalent in
responders, P = 0.04) and liver disease (more prevalent in
nonresponders, P = 0.007). By June 1, 2021, no case of
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Table 2. Immune Response to SARS-CoV-2 Vaccination Among MHD Patients and Controls

Comparison Between Groups on Day 28
After First Dose

Longitudinal Follow-up in MHD
Patients

Controls MHD P Day 49 Day 77
No history of COVID-19

No. of participants 33 24 24 22
Presence of anti-N antibodies 0 (0%) 0 (0%) – 0 (0%) 0 (0%)
Presence of anti-RBD antibodies 28 (85%) 19 (79%) 0.6 21 (88%) 20 (91%)
Anti-RBD antibodies, U/mL 199 [9-250] 25 [5-250] 0.4 190 [33-250] 118 [26-250]
History of COVID-19

No. of participants 12 10a 10 10
Presence of anti-N antibodies 12 (100%) 7 (70%)a 0.04 9 (90%) 9 (90%)
Anti-N antibodiesb 94 [34-158] 25 [1-56] 0.8 50 [13-64] 44 [31-59]
Presence of anti-RBD antibodies 12 (100%) 9 (90%) 0.3 10 (100%) 10 (100%)
Anti-RBD antibodies, U/mL 250 [250-250] 250 [250-250] 0.6 250 [250-250] 250 [250-250]
Values given as count (%) or median [interquartile range].
aIncluding the 2 MHD patients who tested positive for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) by quantitative polymerase chain reaction (qPCR)
on a nasopharyngeal swab on the day of the first vaccine dose.
bCut-off index (chemiluminescent signal of sample/cut-off value).

Correspondence
severe COVID-19 was observed in MHD patients or in
controls.

Around 80% of the included nursing home residents
on MHD mounted anti-RBD antibodies 1 week after the
second BNT162b2 dose, despite advanced age and mul-
tiple comorbidities. Moreover, the humoral response was
sustained until day 77 after the first dose. Nevertheless,
although this did not reach statistical significance (likely
owing to the small sample size), anti-RBD level on day
28 was lower in MHD patients than in controls without
COVID-19 history (25 and 199, respectively). Yet, no
severe COVID-19 was observed among MHD patients by
June 1, 2021; however, their lower peak antibody titers
may be associated with a shorter duration of clinical ef-
ficacy, as observed with other vaccines.5 Grupper et al6

recently documented a humoral response in 54 of 56
(96%) vaccinated MHD patients. However, their patients
were younger (mean age 74) and did not have serologic
testing for prior COVID-19, and the level of anti-RBD
antibodies was measured 1 month after the second vac-
cine dose, all factors potentially complicating comparison
with our results.3,7 In a recent nationwide mass-vaccination
study, the clinical effectiveness of BNT162b2 was similar
across age groups (with >70,000 participants aged >70
years).8

Our results demonstrate the immunogenicity of the
vaccine in elderly patients on MHD with extensive
comorbidities. Since the immunogenicity of other vac-
cines and duration of specific immunity is lower in MHD
patients than in the general population,5 serological
follow-up may help determine optimal immunization
schedules.

As recently documented in the general population,7

anti-RBD levels are 10-fold higher in vaccinated MHD
patients with preexisting COVID-19 than in those without.
Moreover, 8 out of 10 seropositive MHD patients elicited
rapid and maximal immune responses, with anti-RBD
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levels above the upper level of measurement (>250 U/mL),
even 7-13 days after the first dose in 2 of them.

A definite strength of this study is its multicentric
design. Clear limitations are the small sample size, and the
focus on a specific population of frail and very ill patients.

In conclusion, around 80% of nursing home residents on
MHD develop anti-spike antibodies 1 week after the second
dose of the Pfizer-BioNTech mRNA SARS-CoV-2 vaccine, and
this response is sustained over 2 months after the second
dose. Follow-up studies are needed to assess the durability of
the vaccine response in this high-risk population.
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