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Do Levels of SARS-CoV-2 Anti-Spike Antibody Titers  
After Vaccination Predict Future Infections in  

Hemodialysis Patients?

Ramin Sama, b, Emilio Fernandeza

Abstract

Background: There are few data on whether higher severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) antibody titers cor-
relate with subsequent infection in the general population, much less 
in the dialysis patients.

Methods: Fifty-four hemodialysis patients who had antibody titer 
measured against SARS-CoV-2 after vaccination were retrospective-
ly looked at after 6 months. Rates of subsequent coronavirus disease 
2019 (COVID-19) infection were correlated with initial antibody ti-
ters.

Results: The mean antibody titer in the patients who subsequently 
developed SARS-CoV-2 infection was 437 relative fluorescent units 
(RFU) as compared with mean antibody titer of 1,436 RFU in patients 
who did not developed infection.

Conclusion: It seems higher antibody titers are in general protective 
against subsequent infection; however, some patients developed sub-
sequent infection despite having high antibody titers.
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Introduction

Starting in December of 2019, a novel coronavirus (severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)) was 
causing severe respiratory disease in a group of patients in Wu-
han, China. In March of 2020, the disease (coronavirus disease 
2019 (COVID-19)) caused by this novel virus (SARS-CoV-2) 

was declared a worldwide pandemic. By the end of 2020, sev-
eral vaccines were developed and were administered first to 
the most vulnerable and then to the general population to com-
bat the spread of COVID-19. Dialysis patients were among 
some of the first patients to develop COVID-19 in the United 
States and were again vaccinated relatively early on in 2021. 
Dialysis patients infected with COVID-19 are also found to 
have mortality rates of 20-30% which is much higher than 
that of the general population (1-3%) [1, 2]. Studies among 
dialysis patients have found lower antibody titers among dialy-
sis patients after vaccination than the general population but 
still adequate levels in 80-90% of this group of patients [3, 4]. 
Whether higher antibody titer after vaccination is protective 
against future infection is logical but solid data are lacking.

Materials and Methods

In early October 2021, all fully vaccinated (two doses of 
BNT162b2/mRNA-1273 vaccine or one dose of Ad26.CoV2.S 
vaccine) hemodialysis patients at our hospital outpatient di-
alysis center who consented to take part in the study had their 
blood taken for measurement of anti-spike antibody titers. A 
few patients already had booster shots at the time of the blood 
draw and some received further booster shot in the following 
2 - 3 months. In January and February of 2022, a number of 
these patients developed documented COVID-19 likely due to 
Omicron variant. Subsequently the antibody titers in October 
were correlated with development of COVID-19 infection lat-
er on. The study was approved by our local IRB (#21-34302) 
and informed consent was obtained in study participants.

Results

A total of 54 hemodialysis patients had a SARS-CoV-2 anti-
spike antibody level checked in first week of October 2021 
at a single dialysis center. The average antibody level in these 
patients was 1,288 ± 175 relative fluorescent units (RFU) (av-
erage ± standard error of the mean) with a median of 186 RFU. 
During the rest of 2021, there were no documented COVID-19 
infections among these patients. However, in January and Feb-
ruary of 2022, eight of these patients tested positive for SARS-
CoV-2. The mean antibody titer in this group of patients was 

Manuscript submitted December 20, 2022, accepted February 14, 2023
Published online July 24, 2023

aDepartment of Medicine, Zuckerberg San Francisco General Hospital and 
University of California, San Francisco, CA, USA
bCorresponding Author: Ramin Sam, Division of Nephrology, Zuckerberg San 
Francisco General Hospital/UCSF, San Francisco, CA 94110, USA. 
Email: Ramin.Sam@ucsf.edu

doi: https://doi.org/10.14740/wjnu439

https://crossmark.crossref.org/dialog/?doi=10.14740/wjnu439&domain=pdf&date_stamp=2023-02-22


Articles © The authors   |   Journal compilation © World J Nephrol Urol and Elmer Press Inc™   |   www.wjnu.org 9

Sam et al World J Nephrol Urol. 2023;12(1):8-10

437 ± 259 RFU and the median antibody titer was 179 RFU. 
Among the patients who did not develop COVID-19 infection, 
the mean antibody titer was 1,436 ± 422 RFU and the median 
titer was 186 RFU. The difference was statistically significant 
with a P-value of 0.003 (with patients who did not have COV-
ID-19 infection having a statistically higher antibody titer at 
baseline).

Out of the eight patients who subsequently tested positive 
for SARS-CoV-2, one had prior booster shot before the anti-
body titers were measured, six received booster shots later in 
the month of October and one received booster shot in Novem-
ber (Table 1). Out of the patients who did not test positive later 
for SARS-CoV-2, 10 had prior booster shots, 21 had boosters 
later in October, seven in November, four in December, three 
in January of 2022 and one patient never received a booster 
shot. Out of the eight patients who subsequently developed 
COVID-19 infection, six were mildly symptomatic and two 
were completely asymptomatic. One patient had to be hospi-
talized not for medical reasons but for social reason to avoid 
infecting others. The patient with the antibody level of 2,232 
RFU remained asymptomatic.

Discussion

Whether one can use antibody titer against SARS-CoV-2 to 
determine the risk of future infection has not been studied ex-
tensively. To our knowledge, one of the few papers available 
so far in the dialysis population was published in October of 
2022 [5]. In this paper, the authors looked at 3,576 patients 
on dialysis who had receptor-binding domain antibody levels 
(RBD IgG) checked in December of 2021. During follow-up 
until end of January of 2022, 340 (7%) patients went on to de-
velop COVID-19 infection. However not all of these patients 
were vaccinated. In fact, almost 24% of the patients had never 
received a vaccine dose. The risk of infection was 2.1 - 3.2 
times higher in the group with RBD IgG index levels less than 
23 than among those with higher antibody titers.

An earlier paper from the same group also looked at RBD 
IgG values and correlated them to risk of COVID-19 infection 
in 4,791 dialysis patients. Here only 53% of the patients were 
vaccinated against SARS-CoV-2 infection [6]. The antibody 
levels were checked a median of 21 days before breakthrough 

infections which occurred in 56 (1%) patients. This study was 
done during the delta outbreak of late 2021. The authors also 
found that the antibody response wanes quickly in 5 - 6 months 
with 20% of vaccinated patients having undetectable antibody 
responses as opposed to only 7% of patients, two to four weeks 
after vaccination. Undetectable antibody levels were associ-
ated with an 11 times higher risk of infection as compared to 
antibody levels of greater than 23 (index RBD values).

Studies in non-dialysis patients seem to be even fewer in 
number. In 2020, Addetia et al studied an outbreak of COV-
ID-19 disease in a fishery vessel. They found that high anti-
spike antibody levels from previous infection were protective 
for recurrence of COVID-19 infection [7]. The numbers were 
small and only three people had detectable antibody titers who 
subsequently did not develop infection. Khoury et al analyzed 
the existing vaccine studies to conclude that higher antibody 
titers are highly protective of future infections [8], despite not 
having any data of their own.

Here preliminary data are presented looking at the correla-
tion of antibody titer with the risk of developing SARS-CoV-2 
infection 3 - 4 months later. The average antibody titer was 
indeed lower in patients who developed SARS-CoV-2 infec-
tion later at a time of a COVID-19 surge. Interestingly, the 
median antibody levels were not that different and one patient 
who subsequently developed SARS-CoV-2 infection actually 
had a very high antibody titer of over 2,000 RFU. Our study 
was different than two previously published articles (with di-
alysis patients) in the following aspects. First all of the patients 
studied in this paper were previously vaccinated. Second, we 
studied outcomes 3 - 4 months after measuring antibody titers 
as vaccinations are not offered every month. Thus, it would 
be also useful to know not only if the antibody titers remain 
adequate with passage of time but also that the risk of infec-
tion is lower a few months later after adequate antibody titers. 
Third, since we have significantly fewer patients at one center, 
we were able to determine that even one patient who had very 
high antibody titers, still developed COVID-19 infection 3 - 4 
months later documenting that even very high antibody levels 
are not exclusive of future infection. At this time, it does not 
seem one can follow antibody titers to determine the need for 
further boosters in dialysis patients. However, there seems to 
be an association between higher antibody titer and lower risk 
of infection.

Table 1.  Characteristics of Patients Who Tested Positive for SARS-CoV-2

Pos date (all 2022) Age Sex Vaccine type Vaccine dates (all 2021) Ab titer (RFU) Titer date
February 11 54 Female Pfizer March 22, April 12, October 27 121 October 4
January 7 63 Male Pfizer March 18, April 8, October 25 237 October 4
January 22 68 Female Moderna January 23, February 20, October 26 401 October 4
January 11 55 Male Pfizer March 24, April 22, October 20 240 October 4
January 28 41 Female Pfizer March 17, April 14, November 18 57 October 4
January 3 49 Female Moderna April 7, May 5, October 8 104 October 4
January 13 72 Male Moderna January 23, February 20, September 2 2232 October 4
January 19 45 Male Pfizer March 17, April 7, October 26 104 October 4

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; RUF: relative fluorescent units.
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