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Vaccination against severe acute respiratory syndrome coron-
avirus 2 (SARS-CoV-2) proved to prevent severe coronavirus dis-
ease 2019 (COVID-19) infection among dialysis patients, who
represent a particularly vulnerable population with a high rate
of morbidity and mortality. Several cohorts, including our own,
showed a favourable, albeit diminished, early antibody response
with declining antibody titres within 6 months of vaccination
[1–4].

It has been demonstrated that a booster vaccination can
restore and also increase the waning antibody response in
the general population [5]. These observations could be con-
firmed in dialysis patients [3, 6–9]. However, data on the hu-
moral antibody response after a first and second booster are still
scarce [9, 10].

We retrospectively analysed 100 haemodialysis (HD) patients
who received one or two booster vaccinations with an messen-
ger RNA vaccine after complete COVID-19 vaccination according
to national recommendations.

The first booster was administered at a median of 7 months
after a complete course of COVID-19 vaccination (n = 100). The
second booster was administered at a median of 5 months
after the first booster (n = 83). Anti-SARS-CoV-2 spike (S) anti-
body measurements are shown in Fig. 1 and patients’ character-
istics in Supplementary data, Table S1.

Anti-SARS-CoV-2 S antibody levels significantly increased af-
ter the first booster vaccination from 95.3 U/mL [interquartile
range (IQR) 27.0–232.5) (M1) to 14769.5 U/mL (IQR 6374.7–25001)
(M2, P < .001) in uninfected patients and from 3581 U/mL (IQR
1288.5–11660) to 40380 U/mL (IQR 22128; 127500) (P < .001) in
patients with previous infection (Fig. 2). After a median time of
4.9 months, anti-SARS-CoV-2 S antibody levels significantly de-
clined in uninfected patients to 3894 U/mL (IQR 1579–9446), (M3,
P < .001) and previously infected patients to 23456 U/mL (IQR
7799–65090), (P < .001).

Following the second booster, anti-SARS-CoV-2 S antibody
titres significantly increased in uninfected patients to 21633
U/mL (IQR 11369–64660), (M4,P< .001) aswell as in patientswith
prior infection to 46470 U/mL (IQR 19423–1110000), P < .001) and
exceeded antibody levels after the first booster. Antibody lev-
els were significantly higher before and after the first booster,
as well as before the second booster vaccination in infected pa-
tients compared with uninfected patients (P < .001). However,
anti-SARS-CoV-2 S antibody titres in uninfected patients ap-
proximated those of infected subjects after the second booster
without a significant difference between both groups at M4.

In a multivariate regression analysis, previous COVID-19 in-
fection was associated with higher antibody response only af-
ter the first booster vaccination (P = .001). A significant inverse
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FIGURE 1: Timeline of vaccination and antibodymeasurement. The first booster vaccinationwas applied at amedian of 7.4months after full COVID-19 vaccination. The
second booster was applied 4.9 months after the first booster vaccination. Anti-SARS-CoV-2 S antibody titres were assessed (M1) before the first booster vaccination
(corresponding to a median of 7.4 months after full COVID-19 vaccination), (M2) 4 weeks after the first booster vaccination, (M3) before the second booster vaccination
(corresponding to a median of 4.9 months after full COVID-19 vaccination) and (M4) 4 weeks after the second booster vaccination. Depicted are the number of patients

for measurement and the distribution of patients with and without prior COVID-19 infection at the given time points.

FIGURE 2: Anti-SARS-CoV-2 S antibody response in HD patients after first and

second COVID-19 booster vaccination. Anti-SARS-CoV-2 S antibody titres are
shown in HD patients after full COVID-19 vaccination either (A) uninfected
or (B) with prior COVID-19 infection: (M1) before the first booster vaccination
(corresponding to a median of 7.4 months after full COVID-19 vaccination), (M2)

4 weeks after the first booster vaccination, (M3) before the second booster vacci-
nation (corresponding to amedian of 4.9months after full COVID-19 vaccination)
and (M4) 4 weeks after the second booster vaccination. The box shows the IQR,
the horizontal line inside the box represents the median values and whiskers

represent the minimum and maximum range of points within 1.5 times the IQR
in the box. *P < .001

correlation with the use of systemic immunosuppression at
both points of time (P < .001) could be observed (Supplementary
data, Table S2).

Our data agree with current studies showing a good antibody
response in HD patients after a booster vaccination [3, 6, 7, 9,
10]. This is in line with other successful strategies in HD patients
(e.g. hepatitis B) using higher ormultiple vaccine doses.Only two
studies have reported results of two booster vaccinations [9, 10],
albeit with a smaller sample size, exclusion of infected patients
or application of the first three doses within a short time frame.

Furthermore, these findings confirm that vaccinated HD pa-
tients with a previous COVID-19 infection have a higher or
at least comparable antibody titre compared with uninfected
boosted patients [7]. For these patients, the need for further
booster vaccinations might be postponed.

We acknowledge the limitations of our study: the small
sample size, the lack of assessment of the cellular response
and exclusion of patients without booster vaccination. How-
ever, in contrast with other studies excluding patients with prior
COVID-19 infection or immunosuppression, this approach
displays the real-life situation within a dialysis unit.

In conclusion, a first COVID-19 booster significantly increases
the antibody response in HD patients. The following decline
in antibody titres can be successfully reversed with a second
booster. Patients with prior COVID-19 infection elicit signifi-
cantly higher antibody responses. This argues in favour of reg-
ular booster vaccinations and suggests that regular assessment
of quantitative antibody titres is useful. Further studies should
establish protective thresholds and determine when booster
vaccinations are of most clinical benefit.

SUPPLEMENTARY DATA

Supplementary data are available at ckj online.
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