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Abstract

Background: SARS-CoV-2 vaccination is strongly recommended in kidney transplant
recipients (KTR) and dialysis patients. Whether these vaccinations may trigger alloantibodies,

is still debated.

Methods: In the current study we evaluated the effect of SARS-CoV-2 mRNA vaccines on anti-
Human Leukocyte Antigen (HLA) and 60 anti-non-HLA antibody profiles in clinically stable
KTR and dialysis patients. In total, we included 28 KTR, 30 patients on haemodialysis, 25
patients on peritoneal dialysis and 31 controls with a positive seroresponse 16-21 days after
the first dose of either the SARS-CoV-2 mRNA BNT162b2 or mRNA-1273 vaccine. Both anti-
HLA and anti-non-HLA antibodies were determined prior to vaccination and 21 to 35 days

after the second vaccine dose.

Results: Overall, the proportion of patients with detectable anti-HLA antibodies was similar
before and after vaccination (class I 14% vs. 16%, p = 0.48; class II 25% before and after
vaccination). After vaccination, there was no pattern in 1) additionally detected anti-HLA
antibodies, or 2) the levels of pre-existing ones. Additional anti-non-HLA antibodies were
detected in 30% of the patients, ranging from 1 to 5 new anti-non-HLA antibodies per patient.
However, the clinical significance of anti-non-HLA antibodies is still a matter of debate. To
date, only a significant association has been found for anti-non-HLA ARHGDIB antibodies
and long-term kidney graft loss. No additionally developed anti-ARHGDIB antibodies or

elevated level of existing anti-ARHGDIB antibodies was observed.

Conclusion: The current data indicate that SARS-CoV-2 mRNA vaccination does not induce
anti-HLA or anti-non-HLA antibodies, corroborating the importance of vaccinating KTR and

dialysis patients.
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1. Introduction

The ongoing coronavirus disease 2019 (COVID-19) pandemic mainly affects dialysis patients
and kidney transplant recipients since they are at higher risk of severe COVID-19 and
mortality [1-5]. As a consequence, these vulnerable populations are prioritized for
immunization with SARS-CoV-2 mRNA vaccines (BNT162b2 or mRNA-1273) in numerous
countries [6]. However, phase 3 trials of SARS-CoV-2 vaccines have excluded these patients so
far, resulting in limited data on the safety of these vaccines. As already observed in other
vaccine studies, repeated injections of adjuvanted influenza vaccines may trigger the
development of anti-human leukocyte antigen (HLA) antibodies, donor-specific or not, in
kidney transplant recipients [7, 8]. At the start of our investigation, no studies had investigated
a potential association between SARS-CoV-2 vaccination and subsequent development of anti-
non-HLA antibodies. This could be important, because a significant association has been
described for presence of anti-non-HLA ARHGDIB antibodies and the development of long-
term kidney graft loss [9, 10]. Therefore, studies are needed to evaluate the potential of SARS-
COV-2 mRNA vaccines to elicit anti-HLA or non-HLA antibodies. Indeed, it is crucial to
investigate whether SARS-CoV-2 mRNA vaccines may induce anti-HLA or non-HLA
antibodies in dialysis patients on the waiting list for a kidney transplantation, as these could
negatively affect their future transplant eligibility and transplant outcomes. Furthermore, a
small number of reports have shown that SARS-CoV-2 mRNA vaccines may trigger the
development of subsequent kidney transplant rejection [11, 12] that was associated [11] or not
[12] with the appearance of donor-specific anti-HLA antibodies. Therefore, the aim of the
current study was to investigate in kidney transplant recipients, dialysis patients, and healthy

controls if 1) additional anti-HLA-antibodies, ARHGDIB or other non-HLA antibodies did



develop after SARS-CoV-2 mRNA vaccination, and if 2) the median fluorescence intensity
(MFI) values of pre-existing anti-HLA, ARHGDIB and other non-HLA antibodies did increase

after vaccination with either two-dose BNT162b2 (Pfizer) or mRNA-1273 (Moderna)

vaccination.



2. Objective

The goal of the present study was to evaluate the possible association between two-dose SARS-
CoV-2 mRNA vaccination and subsequent development of anti-non-HLA and/or anti-HLA

antibodies in kidney transplant recipients, dialysis patients and healthy controls.



3. Material and Methods

3.1 Patients

3.1.1 Anti-Human Leukocyte Antigen (HLA) Antibody testing

Study group: The study group consisted of a random sample of kidney transplant recipients
(KTR) and dialysis patients, who were under active follow-up at the Antwerp University
Hospital or University Hospital Brussels [13]. They all received a first dose of SARS-CoV-2
mRNA vaccine in March-April 2021. Patients who seroconverted 16-21 days after the first dose
of SARS-CoV-2 mRNA vaccine, were included. Seroconversion was defined as anti-receptor-
binding domain (RBD) immunoglobulin G (IgG) positivity (signal-to-noise ratio > 1),
measured using an in-house Luminex assay, as earlier described [13, 14]. Exclusion criteria
were patients < 18 years, transplantation within 1 month, plasmapheresis within 1 month,
ongoing allograft rejection during study sampling, leukopenia (<2500/ul), intravenous
immunoglobulins injection within 3 months, and refusal of the patient to participate in the

study.

Immunocompetent control group: To compare anti-HLA antibody responses between
immunocompromised and immunocompetent subjects, healthy control adults were recruited
through a digital invitation within the Antwerp University Hospital and University of
Antwerp. Those who showed a seroconversion for SARS-CoV-2 following primary SARS-

CoV-2 mRNA vaccination between March and May 2021 were included.

The study was performed in accordance with the Declaration of Helsinki and approved by the

ethical committee of the Antwerp University Hospital/University Hospital Brussels and



University of Antwerp/the Free University of Brussels (no. EC 21/05/076). Samples were

collected after written informed consent.

3.1.2 Anti-Non-HLA Antibody Testing

Within the study group subjected to anti-HLA antibody testing, a subgroup of kidney
transplant recipients and dialysis patients younger than 70 years was selected for anti-non-
HLA antibody testing. Dialysis patients older than 70 years were not included, as they are
generally not eligible for kidney transplantation. Control patients were not included for

logistic reasons.

3.2 Study design

This was a prospective, interventional, longitudinal, multicentre study, in which serum
samples were collected from each patient at day 1 (before vaccination), 16 to 21 days after the
first dose of the vaccine, and 21 to 35 days after the second vaccine dose, as previously
described in detail [13]. Samples were processed by and stored at the “Biobank Antwerpen”

(Antwerp, Belgium; ID: BE71030031000) [15].

3.3 Detection of anti-HLA antibodies

All samples taken pre-vaccination (day 1) and post-vaccination (21 to 35 days after the second
vaccine dose) were tested for the presence of anti-HLA antibodies. First, all sera were screened
using a LIFECODES LifeScreen Deluxe (LMX) kit (lot numbers 3011324 3011049-LMX and
3011429 3011286-LMX) according to manufacturer’s protocol (Immucor®, USA).
Subsequently, the sera with a positive result on LMX testing, were subjected to a second test
using LIFECODES single-antigen bead (LSA) kits (lot numbers 3011654 3011426-SA1 and

3011545 3011301-SA2) (Immucor®, USA) to determine the specificity of class I anti-HLA-A, -B



and -C and class II anti-HLA-DRB1, -DQA1, -DQB1, -DPA1 and -DPB1 IgG antibodies.
Quality control was built in the LSA kit by the inclusion of one positive and one negative
control serum sample. These controls were included in each test to determine if a technical
error or reagent failure had occurred. Furthermore, both a positive and negative control bead
were included to monitor sample’s performance. Results were expressed as raw median
fluorescence intensity (MFI) values. The background MFI value, provided by the manufacturer
per single antigen bead, was subtracted from the raw MFI value to calculate the Background
Corrected MFI (BCM). By dividing the BCM by the raw MFI value of the lowest ranked antigen
bead for that locus (also named the calculated control (CalcCON)), the Background Corrected
Ratio (BCR) was determined. Subsequently, Antigen Density corrected BCR values (AD-BCR)
were generated by normalization of the BCR to the amount of antigen on each bead, as found
in the lot-specific recording sheet. These values were calculated with the MATCHIT! antibody
software version 1.3.0 (Immucor®, USA), as provided by the manufacturer. The MatchIT
software assigned a LSA bead as positive when 2 of the 3 above calculated values were fulfilled

(BCM > 2000, BCR > 5, AD-BCR > 5)

3.4 Detection of anti-non-HLA antibodies

The non-HLA multiplex bead panel (Immucor®, USA) included 60 non-HLA antigens
conjugated to polystyrene beads (supplemental table 1). Testing was performed by Immucor
according to manufacturer’s protocol. Forty uL of capture beads were incubated with 10 pL of
serum for 30 minutes. After washing, IgG bound to capture beads were detected using
phycoerythrin (PE) conjugated goat anti-human IgG for 30 minutes. Results were expressed
as raw MFI values. An antigen bound bead was considered positive if the MFI value exceeded

the corresponding MFI threshold. This MFI threshold was determined using sera from 100



never-transfused males, by calculating mean MFI + 3 standard deviations. The background
MFI value, provided by the manufacturer per single antigen bead, was subtracted from the

raw MFI value to calculate the Background Corrected MFI (BCM).

3.5 Statistical analysis

The study was exploratory by design. IBM SPSS statistics version 28.0 and statistical software
package R were used for statistical analysis. Continuous variables were presented as mean +
standard deviation (SD) for variables having a symmetrical empirical distribution or normally
distributed variables or median (interquartile range) for skewed variables. Proportions
estimated from paired observations, were compared using the McNemar’s test with continuity
correction. All statistical tests were performed two-sided with p-values < 0.05 considered to be

statistically significant.



4. Results

4.1 Patient characteristics

4.1.1 Anti-Human Leukocyte Antigen (HLA) Antibody testing

In total, 28 kidney transplant recipients, 30 patients on haemodialysis, 25 patients on peritoneal
dialysis and 31 controls were included. The patient characteristics and the flow of patient

inclusion are depicted in Table 1 and Figure 1, respectively.

4.1.2 Anti-Non-HLA Antibody Testing

A subgroup of 28 kidney transplant recipients, 28 patients on haemodialysis, and 14 patients
on peritoneal dialysis were selected for anti-non-HLA antibody testing. The patient
characteristics and the flow of patient inclusion are shown in Table 1 and Figure 1,

respectively.

4.2 Anti-HLA antibodies

Among the patients who were negative prior to vaccination by LMX-LSA testing, only two
patients (2/114; 2%) converted from negative anti-HLA class I antibodies prior to vaccination
to positive antibodies 1 month after full-dose vaccination. In these two cases, the observed
MFIs after vaccination were very low (one KTR developed anti-HLA B8 antibodies with a
Background Corrected MFI (BCM) of 431, and one patient on peritoneal dialysis developed anti-
HLA B45 antibodies with a BCM of 206. No relevant rise in MFI values was observed in these
two patients, as shown in Table 2A. Regarding class II anti-HLA antibodies, none of the
patients converted from negative to positive. Overall, the percentage of patients with positive

anti-HLA antibody responses pre-vaccination vs. 1 month after 2-dose vaccination, remained



also unaffected (class I 14% vs. 16%, p = 0.48; class II 25% before and after vaccination; Figure

2).

Sixteen patients had positive test results on both pre- and post-vaccination samples for anti-
HLA class I antibodies, and 28 patients for class II antibodies. No pattern was seen in
additionally detected anti-HLA antibodies post-vaccination. In total, 9 subjects developed 16
new anti- HLA antibodies with a non-relevant median increase in MFI of 195. Along the same

line, no rise in MFI of pre-existing anti-HLA-antibodies (Supplemental Table 2) was observed.

4.3 Anti-Non-HLA antibodies

Screening of 70 sera pre- versus post-vaccination, revealed additional induction of anti-non-
HLA antibody specificities after two-dose SARS-CoV-2 vaccination in 21 patients (30%). An
overview of the identified anti-non-HLA antibodies and corresponding MFI values is depicted
in Supplemental Table 3. In particular, no development of additional anti-ARHGDIB
antibodies was observed. No pattern was noted in the development of other specific anti-non-
HLA antibodies after SARS-CoV-2 mRNA vaccination. In patients with pre-existing anti-non-
HLA-antibodies before vaccination, MFI values were considered increased if the median MFI,
measured in at least 3 samples, increased > 1000 post-vaccination vs. pre-vaccination. Only
anti-non-HLA antibody specificity ‘IL8" met these criteria. Furthermore, only one patient
exhibited pre-existing anti-ARHGDIB antibodies, but its MFI values were decreased after
vaccination. Finally, none of the included kidney transplant recipients developed a rejection

after 2-dose SARS-CoV-2 mRNA vaccination.



5. Discussion

In this study, we examined the effect of two-dose SARS-CoV-2 mRNA vaccines on anti-HLA-
and non-HLA antibody profiles in clinically stable kidney transplant recipients and dialysis
patients. No clear pattern in either anti-HLA antibody or non-HLA antibody development was
observed one month after receiving the second vaccine dose, suggesting that SARS-CoV-2
mRNA vaccination does not induce allosensitization. Future longitudinal studies are needed
to confirm these findings and examine whether there is a long-term effect of SARS-CoV-2
mRNA vaccines on anti-HLA or non-HLA antibody development or an effect of SARS-CoV-2
mRNA vaccines on anti-HLA or non-HLA antibody development in patients who did not

seroconvert after vaccination.

Several studies investigated the influence of various vaccines on anti-HLA antibody profiles,
with conflicting results [7, 16, 17]. Cordero et al. studied a cohort of 490 solid organ transplant
recipients (SOTR) vaccinated with an adjuvanted influenza HIN1 vaccine, and reported no
association between vaccination and production of de novo donor-specific anti-HLA antibodies
or rejection [16]. Katerinis ef al. followed two independent cohorts of kidney transplant
recipients until 6 months after HIN1 vaccination [7]. Sixteen of 92 (17.3%) and 7 of 59 (11.9%)
patients developed both donor-specific and non-donor-specific anti-HLA antibodies, which
were generally of low levels. Only two patients developed clinical events possibly associated
to de novo development of anti-HLA antibodies: one patient was diagnosed with a thrombotic
microangiopathy two weeks after the second HIN1 dose, and the other patient developed an
acute humoral rejection two months after the second HIN1 dose. Nevertheless, other factors
than influenza vaccination could have triggered these events. Lindemann et al. examined the

development of anti-HLA antibodies following vaccination with Prevenar 13® (Pfizer, New



York, NY, USA) against Streptococcus pneumoniae in 47 clinically stable kidney transplant
recipients [17]. They reported that anti-HLA class I and II antibodies increased significantly at
month 1 and 12 after vaccination (p <0.05) in female KTR. No de novo donor-specific antibodies
were detected [17]. Nevertheless, these vaccines are different vaccine types than the SARS-

CoV-2 mRNA vaccines, which form a new class of vaccines on the market.

To date, two case reports describe the development of anti-HLA antibodies after SARS-CoV-2
vaccination. Xu et al. describe a patient waiting for a second kidney transplantation, who
developed anti-HLA-DR7 antibodies 37 days after the second dose of BNT162b2 was
administered [18]. HLA DR7 was the mismatched antigen with the failing first kidney
allograft, which makes the authors speculate that the BNT162b2 vaccine may have activated a
memory B cell response to HLA DR7. Abu-Khader et al. reported another patient on the kidney
transplant recipient list without sensitization history (e.g., no previous transplants or
transfusions) before vaccination, who developed anti-HLA-antibodies against B57 and B58

eighteen days after receiving the first dose of BNT162b2 vaccine [19].

With respect to kidney allograft rejection after SARS-CoV-2 mRNA vaccination, two case
reports documented the development of T-cell mediated acute rejection after vaccination. One
case report described a 53-year-old kidney transplant recipient, who developed a T-cell
mediated acute rejection after receiving his second mRNA-1273 vaccine. Anti-HLA antibody
testing did not show any de novo developed donor-specific antibodies [12]. One other case of
T-cell mediated rejection was reported eight days after the administration of a second
BNT162b2 vaccine dose, but in that instance novel donor-specific class II anti-HLA antibodies
had been detected. No further anti-HLA antibody specification was mentioned [11]. In

addition, two large studies showed contradictory results regarding anti-HLA antibody



development [20]. First, Al Jurdi et al. followed 58 kidney transplant recipients until two
months after their second SARS-CoV-2 mRNA vaccination (BNT162b2 or mRNA-1273). At a
median of 85 days after initial vaccination, none of the kidney transplant recipients had
developed de novo anti-HLA antibodies. Only one patient developed a T-cell mediated
rejection 40 days after initial vaccination, following conversion from Tacrolimus to Belatacept
two days before vaccination [21]. Second, Sattler et al. detected no de novo anti-HLA antibodies,
no increase of existing anti-HLA antibodies and no cases of acute rejection after the second

BNT162b2 vaccine dose [22].

Besides the well-known effect of anti-HLA antibodies on kidney allograft survival, the clinical
significance of non-HLA antibodies is still a matter of debate. To date, only a significant
association has been found for the presence of anti-non-HLA ARHGDIB antibodies and the
development of long-term kidney graft loss [9, 10]. In our study, no development of additional
anti-ARHGDIB or MFI rise of existing anti-ARHGDIB antibodies was observed. Examining
the other 59 anti-non-HLA antibodies, only a relevant rise in pre-existing anti-IL8-antibodies

was noted, with unknown clinical significance.

The main limitation of our study is its relatively limited sample size possibly restricting the
detection of small differences in anti-HLA and non-HLA antibody levels. Furthermore, we
could not exclude natural fluctuation of non-HLA antibody measurements, as no non-
vaccinated control group was included in this study. However, our results are consistent with
the expected incidence of the observed development of anti-HLA antibodies along time.
Indeed, it is estimated that 5% to 9% of kidney transplant recipients develop de novo donor-
specific anti-HLA antibodies each year [23, 24]. As around 5 million kidney transplant

recipients have been vaccinated for SARS-CoV-2 infection worldwide, we believe that the



small number of case reports on kidney transplant recipients with development of additional
anti-HLA-antibodies after SARS-CoV-2 mRNA vaccination, does not necessarily imply a
causal relationship between SARS-CoV-2 mRNA vaccination and development of anti-HLA
antibodies. Based on our data and those of others, it seems that the risk of developing anti-
HLA antibodies due to SARS-CoV-2 vaccination is extremely low and that development of
additional anti-HLA antibodies is rather an activation of previously induced memory B cells.
Therefore, we believe the benefit of getting vaccinated outweighs the risk of developing anti-

HLA or non-HLA antibodies.
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Table 1: Patient characteristics of subjects in the anti-HLA antibody study group & non-HLA antibody study group

Legend Table 1: Patient characteristics. In the first four columns, patient characteristics of subjects disposed to anti-Human Leukocyte Antigen
(HLA) antibody testing, are depicted. Within the study group subjected to anti-HLA antibody testing, a subgroup of kidney transplant recipients
and dialysis patients younger than 70 years was selected for anti-non-HLA antibody testing. The characteristics of these subjects disposed to anti-
non-HLA antibody testing are represented in the last three columns.

Anti-HLA antibody study group Anti-Non-HLA antibody study group
Kidney Patients on Patients on Controls Kidney Patients on Patients on
transplant haemodialysis peritoneal transplant haemodialysis peritoneal
recipients dialysis recipients dialysis

Number of subjects 28 30 25 31 28 28 14
Male (n (%)) 17 (60.7) 19 (63.3) 16 (64.0) 9(29.0) 17 (60.7) 18 (64.3) 7 (50)
Median age, years (IQR) 55 (43-62) 60 (48-70) 66 (52-74) 65 (57-69) 55 (43-62) 60 (48-68) 55 (43-61)
Median.inte.rval last transplantation- 6 2-12) NA NA NA 6 2-12) NA NA
2nd vaccination, years (IQR)
Number of kidney transplantations (n (%))

1 24 (85.7) 24 (85.7

” 2(71) NA NA NA 5 57.1)) NA NA

3 2(7.1) 2(7.1)
Number of immunosuppressive drugs (n (%))

1 17 (60.7) 17 (60.7)

2 10 (35.7) NA NA NA 10 (35.7) NA NA

3 1(3.6) 1(3.6)
Number of patients on MMF/MPA (n (%)) 11 (39.9) NA NA NA 11 (39.9) NA NA
Multi-organ transplantation (n (%)) 0(0) NA NA NA 0(0) NA NA
Median interval start dialysis-2"d vaccination,
years (IQR) NA 2(1-4) 1(1-2) NA NA 2(1-4) 1(0-2)
Diabetes mellitus (n (%)) 4 (14.3) 13 (43.3) 9 (36) NA 4 (14.3) 12 (42.9) 4 (28.6)
PCR-proven history of SARS-CoV-2 infection 6 (21.4) 5 (16.7) 1 (4.0) Unknown 6 (21.4) 4 (14.3) 1(7.1)
Vaccine type (n (%))

BNT162b2 (Pfizer) 14 (50) 15 (50) 5 (20) 29 (94.0) 14 (50) 15 (53.6) 4 (28.6)

mRNA-1273 (Moderna) 14 (50) 15 (50) 20 (80) 2 (6.0) 14 (50) 13 (46.4) 10 (71.4)




Abbreviations: HLA = Human Leukocyte Antigen; IQR = interquartile range; MMF = mycophenolate mofetil; MPA mycophenolic acid; n = number; NA =
not applicable; PCR = polymerase chain reaction



Table 2: Detection of additional anti-HLA antibody specificities post-vaccination vs. pre-vaccination

Legend Table 2: Overview of additionally detected anti-Human Leukocyte Antigens (HLA) antibodies class I and anti-HLA class II. Results
are expressed as median difference (increased versus decreased) in background corrected median fluorescence intensity (MFI) values for each
additionally detected anti-HLA antibody post-vaccination. Results were interpreted relevant if the median MFI increased > 1000.
Row A. shows the MFI pre-vaccination versus post-vaccination in subjects who tested generally negative for anti- HLA class I antibodies before
vaccination, but positive 21-35 days after two-dose vaccination. Row B. shows the MFI of additionally detected anti-HLA antibodies pre-
vaccination versus post-vaccination, in subjects who tested generally positive for either anti-HLA class I or II antibodies both before and after
vaccination. In total, 9 subjects developed 16 new anti- HLA antibodies with an increased MFI (non-relevant median increase in MFI of 195).

A cge € pre atlo PO e O d O

Anti-HLA Ab

Increased MFI* post- vs. pre-vaccination Decreased MFI post- vs. pre-vaccination
- B8 n=1 +193 n=0 NA
w0
s —
@] B45 n=0 NA n=1 -199
B. Positive pre-vaccination; positive post-vaccination
Anti-HLA Ab Increased MFI* post- vs. pre-vaccination Decreased MFI post- vs. pre-vaccination
A23 n=1 +475 n=0 NA
A25 n=1 + 390 n=0 NA
A32 n=1 + 358 n=0 NA
A80 n=1 +144 n=0 NA
B27 n=1 +191 n=0 NA
= B42 n=1 +264 n=0 NA
B55 n=1 +152 n=0 NA
@ B56 n=1 +195 n=0 NA
K B67 n=1 +888 n=0 NA
U BS2 n=1 +186 n=0 NA
Cw10 n=1 +534 n=0 NA
DR1 n=1 +46 n=0 NA
DR14 n=1 +74 n=0 NA
_. | DR17 n=0 NA n=1 42
~ | DR18 n=0 NA n=1 -99
DR52 n=1 +523 n=0 NA
DR53 n=2 +284 n=0 NA

* Expressed as median difference in background corrected MFI values. Interpreted as relevant increased MFI if median MFI increased > 1000.




Abbreviations: Ab = antibodies; HLA = human leukocyte antigens; MFI = median fluorescence intensity; n = number; NA = not applicable



Legends to figure

Figure 1: Flow-chart of patient selection

Abbreviations: CTR = controls; HD = patients on haemodialysis; HLA = human leukocyte antigens;
KTR = kidney transplant recipients; PD = patients on peritoneal dialysis

Figure 2: Percentage of patients with positive antibody responses (to at least one bead) pre-
vaccination (white) and 1 month after 2-dose SARS-CoV-2 mRNA vaccination (black). P-
values were calculated using the McNemar’s test with continuity correction. The frequency
of anti-HLA antibodies remained overall unchanged post-vaccination in the study group of
114 subjects (28 kidney transplant recipients, 30 patients on haemodialysis, 25 patients on
peritoneal dialysis and 31 controls).

Abbreviations: CTR = controls; HD = patients on haemodialysis; HLA = human leukocyte antigens;
KTR = kidney transplant recipients; PD = patients on peritoneal dialysis



Figure 1: Flow-chart of patient selection

155 kidney tranzplant recipients, 41 peritonez| dizlysis patients, 123
haemodialysis patients and 38 healthy controls who received a first dose of S3ARS-
CoV-2 vaccine between February and May 2021

Exclusion of 58 subjects vaccinated
p| with other vaccines than BNT162b2
or mRMA-1273
h (n=5KTR, n =45 CTR)
144 kidney transplant recipients, 41 peritones| dislysis patients, 123
haemodialy=is patients and 39 healthy controls
Exclusion of subjects without
seroconwersion 16-21 days after first
> SARS-CoV-Z mRMA vaccine
+ administration {n =115 KTR, n= 16

PO, n=E5HD, n=1CTR

30 kidney transplant recipients, 25 peritonezl dialy=is patients, 58 haemodialy=is

patients, 38 healthy controls
Mo sample available 21-35 days after
> second S3ARS-Col-2 mRMA vaccine
v {n=2KIR, n=2CTR)

28 kidney transplant recipients, 25 peritonezl dialysis patients, 58 haemodialy=is
patients, 36 healthy controls

MMatch for age and sex to obtain a
subgroup of approximatzly 30
subjects {exclusion of 28HD and &
L J CTR patients)
Study cohort for 28 kidney transplant recipients, 25 peritoneszl dialysis patients, 30 haemodialysis
anti-HLA antibody testing patients, 31 healthy controls
Exclusion of dialysis patients = 70
years old & healthy controls for
logistic reazons (n=11P0, n=2 HD,
Y n=31CTR)
Study cohort for 28 kidney transplant recipients, 14 peritoneal dialysis patients, 28 haesmodialyzis
anti-non-HLA antibody testing patients

Abbreviations: CTR = controls; HD = patients on haemodialysis; HLA = human leukocyte antigens; KTR = kidney transplant recipients; PD = patients on
peritoneal dialysis



Figure 2: Percentage of patients with positive antibody responses (to at least one bead) pre-vaccination (white) and 1 month after 2-dose
SARS-CoV-2 mRNA vaccination (black). P-values were calculated using the McNemar’s test with continuity correction. The frequency of anti-
HLA antibodies remained overall unchanged post-vaccination in the study group of 114 subjects (28 kidney transplant recipients, 30 patients on
haemodialysis, 25 patients on peritoneal dialysis and 31 controls).
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Abbreviations: CTR = controls; HD = patients on haemodialysis; HLA = human leukocyte antigens; KTR = kidney transplant recipients; PD = patients on
peritoneal dialysis



