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Presence of specific SARS‑COV2 
antibodies in hemodialysis patients 
and their caregivers after the first 
wave of COVID‑19
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Hemodialysis (HD) patients are at risk for severe COVID‑19 and cannot comply with social distancing. 
SARS‑COV2 seroprevalence in French patients and caregivers after the first wave of COVID‑19 is 
unknown. SeroCOVIDial is a prospective study conducted between June and December 2020. SARS‑
COV2 seroprevalence was evaluated by a rapid serological test (BIOSYNEX) in HD patients and 
caregivers, and the presence or not of anti‑SARS‑COV2 neutralizing or non‑neutralizing antibodies 
in patients was also determined by ELISA and seroneutralization. In June 2020, 451 HD patients 
and 238 caregivers were included. Overall SARS‑COV2 seroprevalence was 8.4% (patients) and 
6.7% (caregivers), and was 87.1% (patients) and 90.0% (caregivers) in participants with a previously 
documented SARS‑COV2 infection. Overall seroprevalence reached 13.8% (patients) and 12.6% 
(caregivers) following the second epidemic wave. During the follow‑up, 38 (8.4%) patients died (9 
of COVID‑19). Among the 44 (10.6%) patients who became infected, only two were seropositive at 
M0. The levels of anti‑SARS‑COV2 antibodies decreased over time in patients and caregivers. The 
BIOSYNEX test showed 82.9% sensitivity and 97.7% specificity. Prevalence of anti‑SARS‑COV2 
antibodies was low in HD patients and caregivers after the first epidemic wave but rose after the 
second wave. A rapid serological test showed good performances and could be useful for future 
monitoring of anti‑SARS‑COV2 antibodies.

Patients on maintenance dialysis are a fragile population at high risk of severe coronavirus disease-2019 (COVID-
19), with mortality rates reaching 20–30% in immunologically naïve  patients1–3. Because they need to come to the 
dialysis facility for their dialysis sessions, usually three times a week, patients on dialysis are not able to comply 
with optimal social distancing, and are exposed to a risk of contamination by transporters, caregivers or other 
patients on dialysis. During the first epidemic wave in Europe, recommendations were issued on the systematic 
screening for symptoms in patients at each dialysis session, with dedicated isolated areas for positive  patients4. 
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As soon as vaccines against the severe acute respiratory syndrome coronavirus 2 (SARS-COV2) became avail-
able, patients on dialysis were considered a priority population for vaccination by international  guidelines5,6. 
But few data is available on the spreading of the epidemic in this population and in their caregivers before the 
vaccination campaign.

Patients on dialysis are known to display altered response to some vaccines, and increased infectious risk 
compared to the general  population7. Yet, preliminary reports showed a high occurrence of anti-SARS-COV2 
antibodies after symptomatic COVID-198–11 in patients on dialysis. Whether this presence of anti-SARS-COV2 
antibodies persists over time, and is protective against a new SARS-COV2 infection, is still largely unknown. 
Moreover, the value of rapid serological tests to monitor patients for presence of anti-SARS-COV2 antibodies 
is unknown in this population.

The primary objective of this work was to determine the sero-prevalence and kinetics of anti-SARS-COV2 
antibodies in a multicenter cohort of patients on dialysis and in their caregivers, after the first wave of COVID-
19 and before the vaccination campaign. Secondary objectives were: (i) to evaluate the persistence of anti-
SARS-COV2 antibodies, (ii) to evaluate the proportion of asymptomatic infections in patients and caregivers 
and determine if comorbid conditions were associated with more symptomatic infections, (iii) to evaluate the 
prevalence of anti-SARS-COV2 antibodies in participants with a documented infection before inclusion, (iv) 
to describe participants’ outcomes during the study period, (v) to determine the prevalence anti-SARS-COV2 
neutralizing and non-neutralizing antibodies, assessed by laboratory tests, among dialysis patients, (vi) to evalu-
ate the diagnostic performances of the rapid serological test BIOSYNEX in dialysis patients.

Results
Baseline characteristics of patients and caregivers. In June 2020, 451 HD patients and 238 caregivers 
from 4 dialysis facilities of the Aix-Marseille area were included in the SeroCOVIDial study (Fig. 1). Baseline 
characteristics of patients and caregivers are presented in Table 1A, B. In HD patients, mean age was 66.5 years, 
and 57% of patients were male. The majority of patients displayed comorbidities such as hypertension or diabe-
tes, 58% had presented cardio-vascular events, and 32% were unable to walk without help.

Prevalence of specific anti SARS‑COV2 antibodies at inclusion and during the follow‑up. The 
sero-prevalence at M0 (BIOSYNEX test) was 8.4% [95%CI, 6.0–11.4] in HD patients (Table 2), and 6.7% [95%CI, 
3.9–10.7] in caregivers. This prevalence was not associated with comorbidities in patients or in caregivers (data 
not shown).

The sero-prevalence at M3 was 6.8% [95% CI, 4.6–9.7] in HD patients, and 5.6% [95%CI, 2.8–9.8] in caregiv-
ers. This was not significantly different from the sero-prevalence at M0 in patients or in caregivers.

The sero-prevalence at M6 was 13.8% [95% CI, 10.5–17.7] in HD patients, and 12.6% [95%CI, 8.2–18.1] 
in caregivers. The sero-prevalence was higher at M6 than at M0, both in patients (p = 0.003) and in caregivers 
(p = 0.007). It was also higher at M6 than at M3, both in patients (p = 0.0001) and in caregivers (p = 0.0003).

Figure 1.  Flow diagram of participants (patients on the one hand, and caregivers on the other hand). Some 
participants, who missed the M3 visit, had the M6 visit.
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Persistence of specific anti SARS‑COV2 antibodies over time. Among the 38 patients with a posi-
tive BIOSYNEX test at M0, 25 were still tested positive at M3 (7 were tested negative, and 6 were not tested), and 
18 were still tested positive at M6 (13 were tested negative, and 7 were not tested).

Among the 16 caregivers with a positive BIOSYNEX test at M0, 10 were still tested positive at M3 (4 were 
tested negative, and 2 were not tested), and 7 were still tested positive at M6 (4 were tested negative, and 5 were 
not tested).

Proportion of asymptomatic infections. Among the 38 patients with a positive BIOSYNEX test at 
M0, 28 (73.7%) had presented symptoms of COVID-19, while 10 (26.3%) had reported no symptom since the 
beginning of the pandemic. The only comorbidity associated with the absence of symptoms was obesity: obese 
patients were more likely to have presented an asymptomatic infection than non-obese patients (p = 0.019) (data 
not shown).

Among the 16 caregivers with a positive BIOSYNEX test at M0, 15 (93.8%) had presented symptoms of 
COVID-19, while 1 (6.2%) reported no symptom. No characteristic or comorbidity was associated with asymp-
tomatic infections in caregivers (data not shown).

Sero‑prevalence at M0 in participants with a documented SARS‑COV2 infection before 
M0. Before M0, 31 patients from the cohort had presented a SARS-COV2 infection documented by RT-PCR 
on a nasopharyngeal swab. Among them, 27 (87.1%) had a positive BIOSYNEX test at M0. Among these patients 
with a positive test at M0, 21 were tested at M3 and M6: 20 (95%) and 16 (76%) were still tested positive at M3 
and M6, respectively.

Similarly, 10 caregivers had presented a SARS-COV2 infection before M0, among whom 9 (90%) had a posi-
tive BIOSYNEX test at M0. Among these 9 caregivers, 7/9 (78%) and 5/7 (71%) were still tested positive at M3 
and M6, respectively.

Table 1.  Baseline characteristics of participants. (A) Patients on dialysis. (B) Caregivers. Values are expressed 
as mean ± SD or n (%). Missing data are specified (given in italics).

A. Patients N = 451

Age, mean ± SD 66.5 ± 16.3

Age ≥ 65 years, n (%) 267 (59.2)

Gender Male, n (%) 259 (57.4)

Body mass index, mean ± SD 25.6 ± 5.4

Obesity, n (%)
Missing data

84 (18.6)
19 (4.2)

Smoking, n (%)
Missing data

61 (13.5)
8 (1.8)

Diabetes, n (%) 194 (43.0)

Hypertension, n (%) 354 (78.5)

Cardio-vascular disease, n (%) 262 (58.1)

Chronic respiratory disease, n (%) 102 (22.6)

Auto-immune disease, n (%) 27 (6.0)

Cancer, n (%) 57 (12.6)

Past history of kidney transplantation, n (%) 62 (13.75)

Listed on a kidney transplant waiting list, n (%) 81 (18.0)

Inability to walk without help, n (%) 146 (32.4)

B. Caregivers N = 238

Age, mean ± SD 41.5 ± 11.7

Age ≥ 65 years, n (%) 1 (0.4)

Gender male, n (%) 57 (23.9)

Body mass index, mean ± SD 23.8 ± 4.4

Obesity, n (%)
Missing data

18 (7.6)
10 (4.2)

Smoking, n (%) 53 (22.3)

Diabetes, n (%) 4 (1.7)

Hypertension, n (%) 10 (4.2)

Cardio-vascular disease, n (%) 5 (2.1)

Chronic respiratory disease, n (%) 25 (10.5)

Auto-immune disease, n (%) 11 (4.6)

Cancer, n (%) 3 (1.3)
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Participants’ outcomes. During the 6-month follow-up, 38 (8.4%) patients died (17 patients between 
M0 and M3, and 21 additional patients between M3 and M6). Among them, 9 died of COVID-19 (none had a 
positive BIOSYNEX test at M0). No patient deceased of COVID-19 was obese. During the follow-up, 12 (2.7%) 
additional patients were hospitalized for COVID-19 (none had a positive BIOSYNEX test at M0).

Overall, among the 414 patients with a complete follow-up (follow-up until M6 or death), 44 (10.6%) pre-
sented a SARS-COV2 infection during the study period. Among these 44 patients, only 2 (4.5%) had a positive 
BIOSYNEX test at M0, and had no clinical severity of COVID-19.

Among the 191 caregivers with a complete follow-up, 14 (7.3%) presented a SARS-COV2 infection (none 
was hospitalized). None had a positive BIOSYNEX test at M0.

Results of laboratory tests in hemodialysis patients. The results of laboratory tests and presence of 
anti-SARS-COV2 neutralizing and non-neutralizing antibodies in hemodialysis patients at M0, M3 and M6, are 
detailed in Table 2.

Among the 31 patients with a documented SARS-COV2 infection before M0, 24 (77.4%) had anti SARS-
COV2 neutralizing antibodies, 2 (6.4%) had anti-SARS-COV2 non-neutralizing antibodies and 5 (16.1%) had 
no anti-SARS-COV2 antibodies at M0.

Among the 44 patients who presented a SARS-COV2 infection during the study period, 43 (97.8%) had no 
anti-SARS-COV2 antibodies at M0. One patient, who had anti-SARS-COV2 neutralizing antibodies at M0, 
was hospitalized two months later in the Intensive Care Unit for severe COVID-19. Of note, this patient had a 
negative BIOSYNEX test at M0. Symmetrically, the 2 patients who developed a SARS-COV2 infection despite a 
positive BIOSYNEX test at M0 had no anti-SARS-COV2 antibodies at M0.

The evolution of anti-S1 and anti-RBD titers, as well as the sero-neutralization titers over time in patients 
who had anti-SARS-COV2 antibodies at M0, are shown in Supplementary Fig. 1.

Diagnostic accuracy of the rapid serological test. Diagnostic performances of the BIOSYNEX test 
were evaluated compared to the positivity of the anti-S1 ELISA and to the presence of anti-SARS-COV2 neu-
tralizing antibodies, and are detailed in Table 3. Compared to the presence of anti-SARS-COV2 neutralizing 
antibodies, intrinsic properties of the BIOSYNEX test were 82.9% sensitivity and 97.7% specificity. The relation 
between pre-test and post-test probabilities, related to the likelihoods ratios of the BIOSYNEX test, are presented 
in Supplementary Fig. 2.

Discussion
In this large cohort of HD patients and their caregivers, we show that the prevalence of anti-SARS-COV2 anti-
bodies after the first wave of COVID-19 in France was relatively low. It remained stable over the summer 2020, 
but increased in autumn as the second wave hit the country. A large majority of patients and caregivers who had 

Table 2.  Results of the serological tests and sero-neutralization test in hemodialysis patients. Results are 
expressed as number (% of samples tested). Values with significant differences between M6 and M0 or M3 are 
in bold. The number of missing data is specified (given in italics).

M0
N = 451

M3
N = 414

M6
N = 382

Rapid serological test

BIOSYNEX+ 38 (8.4) 28 (6.8) 52 (13.8)

BIOSYNEX − 413 (91.6) 383 (93.2) 324 (86.2)

Missing data 0 3 7

Main laboratory tests

Anti-S ELISA + 43 (9.6) 32 (7.9) 62 (16.8)

Anti-S ELISA − 405 (90.4) 375 (92.1) 307 (83.2)

Missing data 3 7 13

Sero-neutralization + 26 (5.8) 27 (6.6) 59 (16.0)

Sero-neutralization – 422 (94.2) 380 (93.4) 310 (84.0)

Missing data 3 7 13

Immunization status

Anti-SARS-COV2 neutralizing antibodies 26 (5.8) 27 (6.6) 59 (16.0)

Anti-SARS-COV2 non-neutralizing antibodies 17 (3.8) 5 (1.2) 3 (0.8)

Absence of anti-SARS-COV2 antibodies 405 (90.4) 375 (92.2) 307 (83.2)

Missing data 3 7 13

Additional laboratory tests

Anti-RBD ELISA + 37 (8.3) 32 (7.9) 51 (14.2)

Anti-RBD ELISA – 408 (91.7) 373 (92.1) 308 (85.8)

Missing data 6 9 23
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a documented SARS-CoV-2 infection before M0 had anti-SARS-COV2 antibodies at inclusion, and the rapid 
serological test allowed the detection a posteriori of a few asymptomatic infections. During the study period, 
anti-SARS-COV2 antibodies could be lost both in patients and caregivers. Patients who had anti-SARS-COV2 
antibodies at inclusion were not necessarily protected from COVID-19 during the follow-up, although the 
majority of patients who became infected had no anti-SARS-COV2 antibodies at M0. COVID-19 was not the 
main cause of death in HD patients during the study period.

In a study from the United  Kingdom14 performed in May 2020 (also before the vaccination campaign), 
comprising 356 patients on dialysis, the systematic screening for anti-SARS-CoV-2 antibodies (anti-RBD and 
anti-NCP) yielded a sero-prevalence of 36%, which is four times higher than in the present cohort at the same 
period. A higher rate of asymptomatic infection (40%) was also reported in this study. Another survey performed 
in July 2020 in the USA on 12,932 patients on dialysis showed a global sero-prevalence of 6%, ranging from 1 
to 24% according to the location in the USA, highlighting disparities in COVID-19  incidence15. Although the 
Aix-Marseille area was not spared by the first epidemic wave of COVID-19, the sero-prevalence (confirmed 
by laboratory tests in patients) observed here was low both in patients and in caregivers. This could reflect the 
efficacy of the preventive strategies implemented as early as February 2020 in the dialysis facilities participating 
in the present study. The sero-prevalence yet increased after the second epidemic wave, reflecting the high inci-
dence in the general population in this region. Of note, although the mortality rate was high during the study 
period in hemodialysis patients (8.4% of the cohort over 6 months), it was mostly unrelated to COVID-19 (2% 
of dialysis patients died of COVID-19). While obesity is associated with a poor prognosis of COVID-19 in the 
general  population16, it was not associated with severe forms of COVID-19 in HD patients in a previous  work1, 
and was associated with asymptomatic forms in this study.

Several reports indicate that most individuals following SARS-CoV-2 infection develop immunoglobulin 
M (IgM), IgG, and IgA responses targeting the nucleocapsid (NCP) or the spike (S) protein of SARS-CoV-2, 
7–14 days after  infection17–19. The development of serological tests for SARS-CoV-2 antibodies has been an 
area of intense  investigation20,21 and a number of tests are now commercially available. The rapid serological 
test used in the present study (BIOSYNEX) detects anti-S1 IgM and IgG antibodies, directed against the RBD 
domain. It demonstrated 96% sensitivity and 98% specificity when compared to anti-S1 ELISA in a panel from 
the general  population22. Here, the BIOSYNEX test demonstrated lower sensitivity compared to anti-S1 ELISA 
in HD patients, but was more sensitive when compared to the presence of specific anti SARS-COV2 neutralizing 
antibodies. This immunization status requires the ability of the serum to inhibit viral proliferation in vitro (sero-
neutralization). Although sero-neutralization is correlated with anti-S1 antibody  titers23, it is a functional test that 
could predict effective clinical protection against SARS-CoV-2 better than mere serological tests 24. It has been 
proposed for the monitoring of anti-SARS-COV2 antibodies in immunocompromised patients, for the screening 
of patients who may benefit from a new vaccine injection, or from prophylactic anti-SARS-COV2 monoclonal 
antibody infusions in particular. Yet, it can be proposed only in highly specialized laboratory facilities. In this 
prospect, the good performances of the BIOSYNEX test compared to the presence of anti SARS-COV2 neutral-
izing antibodies is of particular interest.

Detailed description and precise estimates concerning the magnitude and duration of humoral responses to 
SARS-CoV-2 infection in patients on dialysis are lacking, as well as correlates of protective immunity following 
infection. In the general population, persistence of the SARS-CoV-2 anti-NCP antibodies response seems to 
be stable for at least 9 months. In patients on dialysis, anti-NCP antibodies remains detectable in only 36% of 
patients at 6 months while anti-RBD were still positive in 85% of patients 10,25,26. Anti-RBD antibody correlate 
more closely with neutralizing antibodies than anti-NCP  antibody27. In the general population following a 
COVID-19 infection, neutralizing antibodies were developed in approximately 40% of anti-NCP antibody-
positive individuals and was sustained for at least 9 months regardless of whether individuals were asymptomatic 
and suggest that most individuals remain susceptible to SARS-Cov-2 infection after a first  infection25. Lower 
proportion of individuals with asymptomatic COVID-19 developed neutralizing antibodies compared to patient 
with symptomatic COVID-1925. Here, specific anti SARS-COV2 antibodies could be lost in caregivers, who reflect 
the general population, as well as in HD patients. Since the conduct of the present study, vaccination campaigns 
have been implemented in dialysis facilities. Most patients responded to 2 doses of ARN vaccines but not all of 
them had neutralizing  antibodies28. This calls for a monitoring of the monitoring of anti-SARS-COV2 neutral-
izing antibodies against SARS-CoV-2 during the pandemic in this fragile population. This monitoring could be 
based on a rapid serological test such as BIOSYNEX, easily performed at the bedside on a drop of blood during 
the dialysis session.

This study has limitations. First, there was no systematic screening by PCR of SARS-CoV-2 infection in all 
patients and caregivers, but only a screening performed in case of symptoms or exposure. The real incidence of 
SARS-CoV-2 infection may thus be underestimated in this study, in particular in asymptomatic participants. 

Table 3.  Diagnostic performances of the BIOSYNEX test in hemodialysis patients. All samples 
(M0 + M3 + M6) with both BIOSYNEX results and laboratory results were considered. Results are expressed as 
% (95% confidence interval).

BIOSYNEX compared to Sensitivity Specificity Positive predictive value Negative predictive value

Anti-S ELISA+ 69.1 (60.6–96.8) 97.9 (96.8–98.7) 80.3 (72.0–87.1) 96.2 (94.9–97.2)

Anti-SARS-COV2 neutralizing antibodies 82.9(74.6–89.4) 97.7 (96.7–98.5) 78.6 (70.1–85.7) 98.3 (97.3–99.0)
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Second, laboratory tests were not performed in caregivers, and the diagnostic performances of the BIOSYNEX 
test could not be evaluated in this population.

This study also has strengths. First, it was coordinated in time: the 689 participants were included over 2 weeks 
in June 2020, to ensure that their visits would take place at the same time of the epidemic waves. Second, a sys-
tematic screening for symptoms of COVID-19 was performed in the participating centers since the beginning 
of the pandemic and during all the study period. Third, ELISA and sero-neutralization assays were performed 
to determine the presence of anti SARS-COV2 neutralizing and non-neutralizing antibodies in hemodialysis 
patients and propose a validated gold standard to evaluate the diagnostic performances of the BIOSYNEX test.

To conclude, this study shows a low prevalence of anti-SARS-COV2 antibodies in hemodialysis patients and 
their caregivers after the first epidemic wave in France, which increased after the second wave. The large majority 
of patients who became infected during the follow-up had not anti-SARS-COV2 antibodies at M0, but a loss of 
anti-SARS-COV2 antibodies over time was observed both in patients and in caregivers. The rapid serological 
test had good performances when compared to the presence of anti-SARS-COV2 neutralizing antibodies, and 
could be useful for the monitoring of patients.

Materials and methods
Study design and participants. SeroCOVIDial is a prospective multicenter cohort study conducted 
over 6 months in patients on maintenance hemodialysis and in their caregivers, registered in clinicaltrials.gov 
(NCT04420338, first registration 09/06/2020). The study was conducted in accordance with the declaration 
of Helsinki, and was approved by the Comité de Protection des Personnes Ile-de-France II (approval 2020-
AO1515-34). All participants gave their written informed consent before any study procedure.

All participants were included in a coordinated manner over 2 weeks in June 2020. Follow-up visits were 
performed in September 2020 (M3) and December 2020 (M6). Inclusion criteria for patients were: age ≥ 18 years, 
patient on maintenance hemodialysis, affiliated to the Social Security, able to give a written informed consent. 
Inclusion criteria for caregivers were: age ≥ 18 years, caregiver working with patients on maintenance hemodi-
alysis, written informed consent.

The screening strategy for SARS-COV2 infection in patients was the same in the 4 dialysis facilities partici-
pating in this study, since the beginning of the pandemic in France, and throughout the study: patients were 
systematically questioned, at each dialysis session, about symptoms of COVID-19 or contact with infected 
persons; a nasopharyngeal swab for reverse transcription polymerase chain reaction (RT-PCR) SARS-COV2 
test was performed (and repeated as needed) in all patients with symptoms and in contact cases. In caregivers, 
symptoms and potential diagnostic tests were collected at each visit by a self-administered questionnaire.

For the purpose of the study, all participants (patients and caregivers) had a rapid serological test (BIO-
SYNEX) on a drop of blood at M0, M3 and M6. A panel of serological and virological tests, performed at the 
Laboratory of Virology, was also performed on patients’ serum at M0, M3 and M6. Blood was drawn in patients 
at the beginning of a dialysis session.

Definitions and outcomes. Presence of specific anti SARS-COV2 antibodies was defined as the detection 
of IgG, IgM, or IgG + IgM antibodies on the rapid serological test (BIOSYNEX COVID-19 BSS, Fribourg, Swit-
zerland)29. This test detects antibodies directed against the receptor-binding domain (RBD) of the Spike protein 
(S1) of SARS-COV2.

In addition, based on the results of the laboratory panel performed in dialysis patients, the presence of 
anti-SARS-COV2 neutralizing antibodies was defined by positive anti-S1 antibodies (ELISA) and positive sero-
neutralization test; the presence of anti-SARS-COV2 non-neutralizing antibodies was defined by positive anti-S1 
antibodies (ELISA) with no sero-neutralization.

SARS-COV2 infection was defined at a given time by the detection of viral RNA on nasopharyngeal swab, 
whether the participant was symptomatic or not, or retrospectively by the discovery of specific anti SARS-COV2 
antibodies. Severe SARS-COV2 infection was defined by the need for hospitalization or death. Death was con-
sidered due to COVID-19 in patients who died while they were hospitalized for COVID-19, or who died from 
secondary infections, malnutrition or decubitus complications in the 3 months following COVID-19.

Laboratory tests and diagnostic accuracy of the rapid serological test. In patients on dialysis, 
the following panel of serological and virological tests were performed at the Laboratory of Virology on serum 
drawn at the same visit (M0, M3 and M6):

–  anti-spike (S1 domain) IgG ELISA assay (Euroimmun, Lübeck, Germany),
–  sero-neutralization assay (virus neutralization test VNT100), performed on all samples with detectable 

anti-S1 antibodies, as previously described 12,13.

Of note, anti-receptor binding domain (RBD) IgG ELISA assay (Access SARS-CoV-2 IgG II, Beckman, Cali-
fornia, USA) was also performed in samples from dialysis patients.

Results of the ELISA assay were expressed in standardized units (binding antibody units (BAU) per mL) as 
recommended by the manufacturer. Result of the sero-neutralization assay were expressed as the highest dilu-
tions of serum (1/20–1/160) allowing the reversal of the cytopathic effect of SARS-COV2 after 4 days on cultured 
cells. Sera with a titer > 1/40 were considered as sero-neutralizing.

Diagnostic performances of the rapid serological test BIOSYNEX were assessed in reference to the presence 
of anti-SARS-COV2 neutralizing antibodies and to anti-S1 ELISA assay.
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Statistical analysis. All analyses were performed in HD patients on one hand and in caregivers on the 
other hand.

The baseline characteristics were first described. Quantitative variables are presented as means (± SD), and 
categorical variables are presented as numbers (percentages).

The prevalence of anti-SARS-COV2 antibodies at inclusion was estimated with its 95% confidence interval. 
This prevalence was compared according to comorbidities (categorical variables) using chi-square test when 
appropriate (Fisher test otherwise). The prevalence was also estimated at each visit (M3, M6) with its 95% 
confidence interval. The prevalence was then compared (M0/M3; M0/M6; M3/M6) using McNemar’s test for 
paired proportions.

The prevalence of anti-SARS-COV2 antibodies at M0 was specifically estimated in participants who had a 
documented SARS-COV2 infection before M0.

The proportion of asymptomatic infections was estimated in participants who had anti-SARS-COV2 antibod-
ies at M0. This proportion was compared according to comorbidities (categorical variables) using chi-square test 
when appropriate (Fisher test otherwise).

Outcomes over the follow-up (hospitalization and death) were described using numbers (percentages).
Diagnostic accuracy of the rapid serological test was assessed in comparison with the presence of anti-SARS-

COV2 antibodies in hemodialysis patients. Sensitivity, specificity, positive and negative likelihood ratios, positive 
and negative predictive values were estimated with their 95% confidence intervals.

All analyses were performed using R software version 4.0.3 (R Foundation for Statistical Computing, Vienna, 
Austria). All tests were two-sided. Statistical significance was defined as p < 0.05.
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