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RESEARCH LETTER
Seroresponse to Third Doses of SARS-

CoV-2 Vaccine Among Patients Receiving

Maintenance Dialysis
To the Editor:
Beginning August 13, 2021, third doses of SARS-CoV-2

mRNA vaccine were recommended for patients with
immunocompromise,1 possibly but not definitively
including patients undergoing dialysis,2 who have
increased risk for poor outcomes from COVID-19.3 In this
study, we examined the seroresponse to an additional dose
of vaccine in this vulnerable population.

Dialysis Clinic, Inc (DCI) is a national not-for-profit
provider caring for approximately 15,000 patients at 260
outpatient dialysis clinics in 29 states. As previously
described, beginning in January 2021, DCI physicians had
the option of activating a SARS-CoV-2 vaccine protocol, in
which anti-spike IgG antibodies were measured monthly
with routine labwork.4 The chemiluminescent assay
ADVIA Centaur XP/XPT COV2G, which measures IgG
antibodies against the receptor-binding domain of the S1
subunit of SARS-CoV-2 spike antigen, had received
emergency use authorization (EUA) in July 2020.5,6 This
semi-quantitative assay reports a calibrator-established In-
dex Value between 0 and 20 or of ≥20; per manufacturer
specifications, titer ≥1 represents detectable antibodies,
likely signifying seroresponse.5 This study includes all
adult patients who received an additional SARS-CoV-2 vac-
cine dose after completion of an initial series, andwhohad at
least 1 anti-spike IgG level checked both between the initial
series and the additional dose and at least 14 days after the
additional dose. Among patients who developed COVID-19
at any time after completing an initial series, titers measured
after developing COVID-19 were excluded from analysis.
Demographic and clinical data, vaccination dates, antibody
titers, and COVID-19 diagnosis history were obtained from
the DCI electronic health record.

For each patient, 3 titers of interest were identified: (1)
the maximum level reached at least 14 days after
completion of the initial vaccine regimen but before the
additional vaccine dose (labeled “Max Pre”); (2) the last
titer measured prior to the additional vaccine dose (“Last
Pre”); and (3) the first titer measured after the additional
vaccine dose (“First Post”). In analyses, Index Value strata
of ≥20, 7-<20, and <7 were used. The threshold of 20
reflects the semi-quantitative nature of the assay; the
threshold of 7 represents a hypothesized level of protection
from severe disease.7

This study was approved for exemption by the WCG
IRB (Work Order 1-1456342-1); given the IRB exemp-
tion, no consent procedures were implemented. Statistical
analyses were performed using R v4.0.2.

Of 399 patients who received an additional vaccine
dose, just 4 received Ad26.COV2.S/Janssen as the initial
vaccine regimen and so were excluded from further
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analysis (Fig S1). Of the remaining 395 patients, 294
(74%) received a homologous vaccine regimen (Fig S2).
No patient received a reduced (“booster”) dose of mRNA-
1273/Moderna vaccine. Baseline characteristics are shown
in Table S1.

Among the 395 third dose recipients, 336 (85%) had
Max Pre titer ≥7 and 203 (51%) had Last Pre titer ≥7 (the
latter measured a median 16 [IQR, 12-28] days before the
third dose) (Fig 1A). Overall, 383 (97%) patients had First
Post titer ≥7, measured a median 33 [IQR, 21-40] days after
the third dose. Among the 59 patients with Max Pre titer <7,
First Post titer was ≥7 in 49 (83%). Of the 192 patients with
Last Pre titer <7, First Post titer was ≥7 in 180 (94%).
Analyses were repeated for subgroups by COVID-19 history
(Fig 1B and C) and by vaccine type (Table S2); results were
not notably different, though a limited number of patients
had a history of COVID-19. Analyses with an additional
Index Value stratum of <1 are in Table S3.

Among maintenance dialysis patients, a third dose of
SARS-CoV-2 mRNA vaccine is associated with a high
prevalence of seroresponse. Previous studies have shown
that although patients receiving maintenance dialysis are
able to mount a robust initial immune response, this
seroresponse wanes over time.8 Studies of the BNT162b2/
Pfizer vaccine in France showed that a third dose admin-
istered shortly after a second dose was associated with
increased seroresponse.9–13 The current study includes a
larger cohort with representation of both mRNA-1273/
Moderna and BNT162b2/Pfizer vaccine recipients. The
data further demonstrate robust seroresponse with titers ≥7
in 97% of recipients of a third vaccine dose, including 94%
of those whose titer after the initial vaccine regimen had
waned to <7.

Given ongoing high rates of COVID-19 and rapidly
waning immunity after an initial vaccine series, additional
or booster doses of SARS-CoV-2 vaccine provided to all
maintenance dialysis patients likely will have substantial
benefits. Adequate seroimmunity is thought to both reduce
breakthrough infections and hospitalizations and reduce
transmission by those who become infected;14–16 all are
crucial for patients receiving maintenance dialysis, who are
at increased risk for poor outcomes. Nevertheless, a non-
negligible proportion of patients still have low titers even
after a third dose and may benefit from a fourth
(“booster”) dose, as has been given to kidney transplant
recipients with poor seroresponse,17 or from prophylaxis
with tixagevimab plus cilgavimab (Evusheld).18 Of note, a
test-based approach to vaccine re-dosing is already used for
hepatitis B vaccination among patients receiving dialysis.19

This study’s limitations include lack of data on cellular
immunity and possible selection bias, both in enrollment
for antibody monitoring and for the administration of an
additional vaccine dose. We did not correlate antibody
levels to breakthrough infections. Durability of serores-
ponse to the third dose remains unknown. The assay is
semi-quantitative and had EUA but not full approval at the
time of this study. Importantly, a major strength is that this
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Figure 1. Max Pre and Last Pre titers compared to First Post
titer for (A) all patients; (B) patients without history of COVID-
19, defined by a negative baseline and no COVID-19 prior to
the initial vaccine series; and (C) patients with history of
COVID-19, defined by a positive baseline or COVID-19 prior
to the initial vaccine series. Red cells indicate decrease in stra-
tum after versus before third vaccine dose. Green cells indicate
increase in stratum after versus before third vaccine dose. Posi-
tive baseline defined as anti-spike IgG titer >1 before or ≤10 days
after first dose of vaccine (representing likely prior COVID-19,
which may or may not have been diagnosed). Prior COVID-19
was defined as positive SARS-CoV-2 test before full immunity
(at 14 days after completion of initial vaccine series).

Correspondence
study includes real-world results on seroresponse to
additional doses of SARS-CoV-2 vaccine.

In conclusion, additional SARS-CoV-2 vaccine doses
elicit robust seroresponse among patients receiving
maintenance dialysis, including those whose seroresponse
has lapsed, suggesting that additional vaccine doses may
play a role in maximizing and sustaining protection of
maintenance dialysis patients.
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