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Abstract
Background: CKD is a risk factor for severe COVID-19. How-
ever, the clinical spectrum of COVID-19 in hemodialysis pa-
tients is still poorly characterized. Objective: To analyze the 
clinical spectrum of COVID-19 on hemodialysis patients. 
Method: A retrospective observational study was conducted 
on 66 hemodialysis patients. Nasopharyngeal swab PCR and 
serology for SARS-CoV-2, blood analysis, chest radiography, 
treatment, and outcomes were assessed. Results: COVID-19 
was diagnosed in 50 patients: 38 (76%) were PCR-positive 
and 12 (24%) were PCR-negative but developed anti-SARS-
CoV-2 antibodies. By contrast, 17% of PCR-positive patients 
failed to develop detectable antibodies against SARS-CoV-2. 
Among PCR-positive patients, 5/38 (13%) were asymptom-
atic, while among PCR-negative patients 7/12 (58%) were as-
ymptomatic (p = 0.005) for a total of 12/50 (24%) asymptom-
atic patients. No other differences were found between PCR-

positive and PCR-negative patients. No differences in 
potential predisposing factors were found between asymp-
tomatic and symptomatic patients except for a lower use of 
ACE inhibitors among asymptomatic patients. Asymptomat-
ic patients had laboratory evidence of milder disease such as 
higher lymphocyte counts and oxygen saturation and lower 
troponin I and interleukin-6 levels than symptomatic pa-
tients. Overall mortality was 7/50 (14%) and occurred only in 
symptomatic PCR-positive patients in whom mortality was 
7/33 (21%). Conclusions: Asymptomatic SARS-CoV-2 infec-
tion is common in hemodialysis patients, especially among 
patients with initial negative PCR that later seroconvert. Thus 
COVID-19 mortality in hemodialysis patients may be lower 
than previously estimated based on PCR tests alone.

© 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

The outbreak of SARS-CoV-2 starting in Wuhan in 
December 2019 has already spread to more than 100 
countries worldwide. The cumulative number of con-
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firmed cases as of October 18, 2020, is over 40 million 
and there have been more than 1 million deaths world-
wide.

CKD is a relevant comorbidity. Thus, hemodialysis 
patients have a higher mortality from any cause than the 
general population. The leading cause of death is cardio-
vascular disease, followed by infections [1, 2]. Lung in-
fections are the most common infectious cause of death 
in hemodialysis patients [3]. Regarding COVID-19, he-
modialysis patients may be at higher risk of infection be-
cause of healthcare system frequentation and the need to 
go to the dialysis centers an average of 3 times a week. 
The risk is enhanced by communal transport to dialysis 
units. Once infected, the altered innate and adaptive im-
munity in uremia and frequent comorbidities, such as 
diabetes and cardiovascular disease, may further increase 
the risk of severe infection [4]. Additionally, infections 
and mortality from cardiovascular causes are interrelat-
ed, so that death from cardiovascular causes increases 
significantly after the diagnosis of infections, especially 
respiratory infections, more markedly in the early days 
of infection in both the general population and in dialysis 
patients [5]. Nephrology Societies [6] have developed 
guidelines for prevention, mitigation, and containment 
of COVID-19 in hemodialysis centers. Recommenda-
tions are generally based on preventing contagion and 
early detection of SARS-CoV-2 infection based on symp-
toms. COVID-19 symptoms appear after an incubation 
period of approximately 5.2 days [7]. The most common 
symptoms ones at the onset of the disease are fever, 
cough, and dyspnea. However, the clinical presentation 
is very varied and some patients develop more severe dis-
ease with pneumonia and acute respiratory distress syn-
drome [8]. Asymptomatic transmission of SARS-CoV-2 
is an important issue in the control of this pandemic as 
it appears to be a major source of contagion. Indeed, 
SARS-CoV-2 can be detected in nasopharyngeal swabs 
up to 6 days prior to the development of symptoms [9]. 
Additionally, between 18 and 30% and up to 80% of 
SARS-CoV-2 may be asymptomatic, with different num-
bers coming from different epidemiological backgrounds 
[10–12]. Asymptomatic carriers may also transmit the 
disease [13].

The current understanding of the impact of dialysis 
severity of COVID-19 is mainly based on reports on 
PCR diagnosis of COVID-19. We now report the clini-
cal features of asymptomatic and symptomatic hemodi-
alysis patients as well as COVID-19 hemodialysis pa-
tients with positive and negative nasopharyngeal swab 
PCR results.

Materials and Methods

This was a retrospective observational study of COVID-19 in 
chronic hemodialysis patients from the Hemodialysis Unit of the 
University Hospital Fundación Jiménez Diaz (UHFJD), Madrid, 
Spain and its associated dialysis center. This study was approved 
by the IIS-Fundación Jiménez Díaz Ethics Committee (PIOH036-
20_FJD) and was performed in accordance with the Declaration of 
Helsinki and the European Union Clinical Trial Directive. Patients 
were enrolled after providing written informed consent. This is a 
further analysis of a prior database [14], focusing on the clinical 
characteristics of COVID-19 in hemodialysis patients, with em-
phasis on the differences between symptomatic and asymptom-
atic patients as well as between patients that were diagnosed based 
on positive nasopharyngeal swab PCR test and those negative for 
the PCR analysis and diagnosed based on the development of anti-
SARS-CoV-2 antibodies. In addition to the different analysis ap-
proach, the database for the present study was locked 1 month 
later the prior one, and by that time, 2, further, COVID-19 patients 
had been diagnosed. In both units, respiratory droplet isolation 
measures were initiated on February 24, 2020.

In March 2020, the Hemodialysis Unit at UHFJD cared for 58 
patients in the chronic hemodialysis program and the Fundación 
Renal Centro Santa Engracia for 142 patients (200 patients in total 
with age >18 years). Initially, patients in both units suspected of 
having an infection, that is, who presented clinical symptoms com-
patible with COVID-19 or close contact with symptomatic indi-
viduals, were tested for SARS-CoV-2 by nasopharyngeal swab 
PCR. Patients with positive results were transferred to the UHFJD 
hemodialysis unit. Eventually, only 5 patients on dialysis at  
UHFJD had not being tested. Thus, they were offered testing be-
cause of their inhospital location despite not having symptoms nor 
close contact with infected individuals beyond attendance to the 
same dialysis unit (Fig. 1). At the time, the peak of the pandemic, 
PCR testing was in short supply, and indications were closely mon-
itored. A total of 66 patients, of which 38 belonged to UHFJD and 
28 to Fundación Renal Centro Santa Engracia, were tested for 
SARS-CoV-2 by PCR. Nucleic acids extracted from nasopharyn-
geal swab samples were amplified by qPCR using the ORF1ab and 
N genes as targets. Patients were considered PCR negative when 
the test had been negative at least twice. The time between 2 nega-
tive PCR assessments was 14 days. Serological tests (IgM/IgG) 
were also performed using ELISA (VIRCELL, Granada, Spain). 
Sensitivity for this test was IgG 100% (19 days after PCR+), IgM 
82–88% (7 days after PCR+), and specificity IgG 98%, IgM 98.8%.

Routine lab tests for patients with suspected COVID-19 were 
also performed including blood count with lymphocyte quantifi-
cation, general biochemistry, and parameters related to inflamma-
tion (ferritin, D-dimer [DD], KL6 glycoprotein, and interleukin-6 
[IL6]), and myocardial damage (troponin I [TnI]). Oxygen satura-
tion was assessed, and chest X-ray was also performed. Only CO-
VID-19 patients who were PCR positive were dialyzed in isolation. 
Those diagnosed by the presence of antibodies were dialyzed in the 
general dialysis room.

Prevention and Treatment
Droplet respiratory protection measures with a surgical mask 

for both patients and staff, hand washing, and other isolation mea-
sures were initiated on February 24, 2020, 2 weeks before the first 
COVID-19 patient was diagnosed. Admission criteria were based 
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on the presence of pneumonia, oxygen saturation below 94% (or 
hypoxemia evidenced in arterial blood), and/or significant dete-
rioration in general condition. Initial treatment for all admitted 
patients and outpatients was according to the weekly updated pro-
tocol of the UHFJD at the time. Treatment consisted of hydroxy-
chloroquine (200 mg/12 h for 5 days) and antibiotics (doxycycline 
100 mg/12 h for 5 days or levofloxacin 250 mg/48 h for 5 days). In 
case of acute respiratory insufficiency and inflammatory signs, 
such as marked elevation of ferritin and C-reactive protein, gluco-
corticoids were added (250 mg/day Methylprednisolone for 3 days, 
followed by oral prednisone 40 mg every 12 h for 3–4 days). Pro-
phylactic tinzaparin (3,500 IU/day) was added to those with ana-
lytical data of procoagulant status, that is, D-dimer elevation or 
markers of acute myocardial damage. For bilateral pneumonia 
and/or oxygen saturation below 94%, lopinavir-ritonavir (Kaletra 
400 mg/12 h for 5 days) was added, and finally, in the most severe 
cases, tocilizumab 400 mg (maximum 2 doses in 48 h) was added 
if oxygen requirement was between 10 and 15 L/min. Oxygen ther-
apy was initiated when oxygen fell below 93%. The most severe 
cases were admitted to the ICU. Hemodialysis was performed in 
an independent isolation room for PCR-positive cases. No chang-
es in usual dialysis treatment were done.

Statistical Analysis
Quantitative variables were described by the mean and stan-

dard deviation or by the median and range depending if data are 

normally distributed. Qualitative variables were described by ab-
solute and relative frequencies. For quantitative variables to com-
pare groups, the Student’s t, Mann-Whitney, ANOVA, and Krus-
kal-Wallis tests were employed depending on the number of vari-
ables compared and Shapiro-Wilk normality and Fisher’s exact 
independence tests were employed for qualitative variables. The 
calculations were made in R version 4.0 (https://cran.r-project.
org/).

Results

Diagnosis of COVID-19
Out of 200 hemodialysis patients, 66 patients were 

tested for SARS-CoV-2 by PCR or by detection of IgG and 
IgM antibodies to SARS-CoV-2 (Fig.  1). Of the 66 pa-
tients, 38 were PCR positive and 28 were PCR negative. 
Of the PCR-negative patients, 12/28 patients were diag-
nosed of COVID-19 based on the development of anti-
SARS-CoV-2 antibodies for a total of 50 COVID-19 pa-
tients.

Fig. 1. Flow chart of the total population studied.
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Presence of Symptoms and Outcomes in COVID-19 
Patients
Of the 50 patients with COVID-19, 12 (24%) were as-

ymptomatic. Asymptomatic PCR-positive patients rep-
resented 5/38 (13%) PCR-positive patients, and asymp-
tomatic PCR-negative patients represented 7/12 (58%) 
PCR-negative COVID-19 patients (p = 0.005). At the 
end of follow-up, 7/50 (14%) COVID-19 patients had 
died, 28 patients were cured (56%), and 3 PCR+ patients 
continued infected. All patients who died were PCR+ 
and symptomatic; mortality in these symptomatic posi-
tive patients was 7/33 (21%). Most deaths (n = 5) oc-
curred early in the outbreak and could not be serologi-
cally tested.

Clinical Characteristics of Asymptomatic versus 
Symptomatic COVID-19 Patients
We next analyzed clinical characteristics and out-

comes for different subgroups of patients. No significant 
differences were found between symptomatic patients di-
agnosed by PCR (PCR positive) and by the presence of 
antibodies (PCR negative) or between asymptomatic pa-
tients diagnosed by PCR (PCR positive) and by the pres-
ence of antibodies (PCR negative) (see online suppl. Ta-
ble 1; for all online suppl. material, see www.karger.com/
doi/10.1159/000512535). Thus, all asymptomatic CO-
VID-19 patients (n = 12) were grouped together and 
compared with all symptomatic COVID-19 patients (n = 
38) (Table  1). The most frequent symptoms were dys-

Table 1. Clinical characteristics and outcomes for all COVID-19 patients, diagnosed either by PCR or antibody 
positivity

N All Asymptomatic Symptomatic p value
50 12 38

Age, years 71.7±12.5 67.3±12.3 73.1±12.4 ns
Female, % 16 (32) 5 (41.7) 11 (28.9) ns
BMI, kg/m2 24.7±4.5 24.7±4 24.6±4.8 ns
DM, n (%) 18 (36) 6 (50) 12 (32) ns
Hypertension, n (%) 46 (92) 12 (100) 34 (89) ns
CVD, n (%) 13 (26) 4 (33) 9 (24) ns
ACEIs, n (%) 10 (20) 0 (0) 10 (26.3) 0.047
ARBs, n (%) 6 (12) 3 (25) 3 (7.9 ns
25 (OH) Vitamin D, ng/mL 22.4±15.8 19.9±9.1 24±17.6 ns
Lymphocyte count 3 mo ago, /µL 1,300±595.5 1,120±396.2 1,327.3±620.1 ns

Clinical manifestations
Fever, n (%) 16 (32) 0 (0) 16 (42.1) ns
Dyspnea, n (%) 4 (8) 0 (0) 4 (10.5) ns
Pneumonia, n (%) 27 (54) 1 (8.3) 26 (68.4) ns
Oxygen saturation, % 93.6±4.4 97.2±2 93.4±4.1 0.024

Laboratory
Hemoglobin, g/dL 11.3±1.6 11.8±1.6 11.1±1.6 ns
Lymphocyte count at admission, /µL 800±458.5 1,275±473.1 661.1±345.8 <0.001
D-Dimer, µg/L 1,528.7±1,252.4 1,383.4±965 1,441.6±1,167.7 ns
Ferritin, ng/mL 1,078.4±1,289 725.6±639.8 1,189.1±1,461.9 ns
Troponin I, ng/mL 1.0225±5.773 0.0297±0.0283 1.3243±6.6361 0.044
KL6, U/mL 321.1±143.8   na 328.8±150.4 na
IL6, pg/mL 42.6±65.7 11.5±9 56.0±74.9 0.03

Outcomes
Hospitalization, n (%) 25 (50) 0 (0) 25 (65.8) <0.001
Death, n (%) 7 (14) 0 (0) 7 (18.4) ns

For categorical data, the number of positive events observed, and the Fisher’s exact test values are shown. 
ACEI, angiotensin conversion enzyme inhibitor; na, not available. CVD, past history of cardiovascular disease 
(stroke, myocardial infarction, or hospitalization for ischemic heart disease). p value for the comparison of as-
ymptomatic versus symptomatic patients. Values in bold are statistically significant.
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pnea, fever, and diarrhea, with 26 having symptomatic 
pneumonia and 1 pneumonia case diagnosed in an as-
ymptomatic patient (based on chest X-ray).

There were no differences between asymptomatic and 
symptomatic patients in baseline characteristics such as 
age, sex, BMI, lymphocyte counts, or 25 OH vitamin D 
levels (Table 1) or comorbidities like diabetes, hyperten-
sion, or cardiovascular disease. Among asymptomatic pa-
tients, there was a lower prevalence of angiotensin con-
version enzyme inhibitor prescription (0 vs. 10%; p = 
0.047), without overall differences in RAS blockade. In-
terestingly, there was no difference in the development of 
anti-SARS-CoV-2 antibodies.

Asymptomatic patients had a significantly higher 
mean oxygen saturation (97.2 ± 2 vs. 93.4 ± 4.1%, p = 
0.024) as well as milder laboratory markers of severity, 
such as significantly higher lymphocyte counts at admis-

sion (1,275 ± 473 vs. 661 ± 346/µL, p < 0.001), lower values 
of IL-6 (11.5 ± 9 vs. 56.0 ± 74.9 pg/mL, p = 0.03), and TnI 
(0.0297 ± 0.0283 vs. 1.3243 ± 6.6361 ng/mL, p = 0.044), 
representing markers of less severe inflammation and less 
cardiac damage, respectively. Additionally, asymptom-
atic patients were less frequently hospitalized (0 vs. 65.8%, 
p < 0.001) and none of them died.

Clinical Characteristics of Asymptomatic versus 
Symptomatic PCR-Positive Patients
Several COVID-19 patients were diagnosed retrospec-

tively, based on the development of anti-SARS-CoV-2 
antibodies. Thus, we next focused on a smaller popula-
tion: the 38 patients that were diagnosed of COVID-19 
based on a positive PCR test, of which 33 were symptom-
atic and 5 asymptomatic (Table  2). The most frequent 
symptoms were dyspnea, fever, and diarrhea, with 23 

Table 2. Clinical characteristics and outcomes for PCR-positive patients: asymptomatic versus symptomatic 
individuals

N All Asymptomatic Symptomatic p value
38 5 33

Age, years 72.6±11.8 65.6±10.7 73.7±11.8 ns
Female, % 12 (31.6) 2 (40) 10 (30.3) ns
BMI, kg/m2 24.4±4.7 23.6±4.07 24.5±4.88 ns
ACEIs, n (%) 9 (24) 0 (0) 9 (27) ns
ARBs, n (%) 5 (13) 2 (40) 3 (9) ns
25 (OH) vitamin D, ng/mL 22.5±17.1 17.4±6.67 23.3±18.1 ns
Lymphocyte count 3 mo ago, /µL 1,283.8±595.1 1,120±396 1,309±621 ns
Positive anti-SARS-CoV-2 antibodies, n (%) 29 (76.3) 5 (100) 24 (72.7) ns

Clinical manifestations
Fever, n (%) 12 (32) 0 (0) 12 (36) ns
Dyspnea, n (%) 7 (18) 0 (0) 7 (21) ns
Pneumonia, n (%) 24 (63) 1 (20) 23 (70) 0.052
Oxygen saturation, % 93.3±4.5 97.3±2.4 92.8±4.4 0.037

Laboratory
Hemoglobin, g/dL 11.3±1.47 12.2±1.48 11.2±1.43 0.13
Lymphocyte count at admission, /µL 765.8±470 1,460±643 661±343 0.003
D-Dimer, µg/L 1,483±1,301 903±480 1,580±1,373 ns
Ferritin, ng/mL 1,231.3±1,439 918±888 1,280±1,513 ns
Troponin I, ng/mL 1.3±6.6 0.011±0.001 1.47±6.94 0.011
KL6, U/mL 308±106      na 308±107 na
IL6, pg/mL 43.6±65.7 8.6±3.5 50.3±70 ns

Outcomes
Hospitalization, n (%) 21 (55) 0 (0) 21 (64) 0.012
Death, n (%) 7 (18) 0 (0) 7 (21.2) ns

For categorical data, the number of positive events observed, and the Fisher’s exact test values are shown. na, 
not available; ACEI, angiotensin conversion enzyme inhibitor. p value: for the comparison of asymptomatic ver-
sus symptomatic individuals among PCR+ patients. Values in bold are statistically significant.
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having symptomatic pneumonia and one pneumonia 
case diagnosed in an asymptomatic patient. The PCR-
positive population is of interest because they are usually 
diagnosed earlier than patients diagnosed based on the 
presence of antibodies. As it was a smaller population 
than the overall COVID-19 population, some of the sig-
nificant differences were lost, despite persistence of the 
same trends. The 2 populations differed in a statistically 
significant manner in the higher lymphocyte counts 
(1,460 ± 643 vs. 661 ± 343, p = 0.003) and oxygen satura-
tion (97.3 ± 2.4 vs. 92.8 ± 4.4%, p = 0.037) at admission 
and lower TnI values (0.011 ± 0.001 vs. 1.47 ± 6.94 ng/mL, 
p = 0.011) in asymptomatic patients. None of the asymp-
tomatic patients was hospitalized or died.

Serology was performed on 29 of the 38 PCR+ pa-
tients, of which 5 (17.2%) were negative for IgG and IgM 
at a mean of 16.8 days of the diagnosis, while 24 (82.8%) 

were positive for IgG and/or IgM: 2 were positive for IgG, 
3 for IgM, and 19 for both. All patients not developing 
antibodies were symptomatic.

Clinical Characteristics of PCR-Positive versus PCR-
Negative COVID-19 Patients
A further analysis explored potential differences be-

tween PCR-positive versus PCR-negative COVID-19 pa-
tients (Table 3). This is relevant for clinical practice to 
define what set of patients may be missed by the initial 
diagnostic approach based on PCR. The main differences 
between PCR-positive and PCR-negative COVID-19 pa-
tients were the significantly higher frequency of symp-
toms among PCR+ patients than among PCR-patients 
(87 vs. 42% were symptomatic, p = 0.001). There were no 
other significant differences between the groups. Inter-
estingly, 25% of PCR-negative patients presented with 

Table 3. Clinical characteristics and outcomes for COVID-19 patients based on PCR results: PCR-positive versus 
PCR-negative patients

N All PCR+ PCR− p value
50 38 12

Age, years 71.7±12.5 72.6±11.8 68.6±14.5 ns
Gender (female), % 16 (32) 12 (31.6) 4 (33) ns
BMI, kg/m2 24.7±4.5 24.4±4.7 25.6±3.78 ns
ACEIs, n (%) 10 (20) 9 (24) 1 (8.3) ns
ARBs, n (%) 6 (12) 5 (13) 1 (8.3) ns
25 (OH) vitamin D, ng/mL 22.4±15.8 22.5±17.1 22±11.5 ns
Lymphocyte count 3 mo ago, /µL 1,300±595.5 1,283.8±595.1 1,900±NaN ns

Clinical manifestations
Asymptomatic, % 12 (24) 5 (13.2) 7 (58) 0.001*
Fever 16 (32) 12 (32) 4 (33) ns
Dyspnea 4 (8) 7 (18) 0 ns
Pneumonia, % 27 (54) 24 (63) 3 (25) ns
Oxygen saturation, % 93.6±4.4 93.3±4.5 95.8±3.63 ns

Laboratory
Hemoglobin, g/dL 11.3±1.6 11.3±1.47 11.1±2.09 ns
Lymphocyte count at admission, /µL 800±458.5 765.8±470 908±419 ns
D-Dimer, µg/L 1,529±1,252 1,483±1,301 1,662±1,140 ns
Ferritin, ng/mL 1,078±1,289 1,231±1,439 696±717 ns
Troponin I, ng/mL 1.02±5.77 1.3±6.6 0.04±0.03 ns
KL6, U/mL 321.1±143.8 308±106 373±316 ns
IL6, pg/mL 42.6±65.7 43.6±65.7 39.9±68.5 ns

Outcomes
Hospitalization, n (%) 25 (50) 21 (55) 4 (33 ns
Death, n (%) 7 (14) 7 (18) 0 (0) ns

For categorical data, the number of positive events observed, and the Fisher’s exact test values are shown. na, 
not available; ACEI, angiotensin conversion enzyme inhibitor. p value: for the comparison of PCR-positive ver-
sus PCR-negative patients. Significant values are labeled with *.
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pneumonia. Although numbers were too low to assess for 
statistically significant differences, all patients that died 
were PCR+.

Discussion/Conclusion

The main contributions of this study are to provide 
insights into the frequency and clinical characteristics 
and outcomes of asymptomatic hemodialysis patients in-
fected by SARS-CoV-2. The frequency of asymptomatic 
SARS-CoV-2 infection is higher than expected from PCR 
studies and only becomes apparent by additionally as-
sessing the development of an immune response against 
the virus. Asymptomatic patients have a better prognosis 
and their presence resulted in lower overall mortality es-
timates in dialysis patients with COVID-19. In addition, 
the analytical response shows that the absence of clinical 
signs is related to a very limited infectious and inflamma-
tory response. On the contrary, symptomatic patients 
showed higher levels of IL6 and frequency of lymphope-
nia, thus a more severe inflammatory response, associat-
ed with a higher number of hospitalizations.

In our study, patients with either a PCR+ test or pres-
ence of anti-SARS-CoV-2 antibodies were diagnosed as 
COVID-19. The first question that arises is about the reli-
ability of the diagnostic methods that allow the identifica-
tion of infected patients. Nasopharyngeal swab PCR test-
ing is marred by up to 30% of false-negative results and 
rarely by false-positive results [15, 16], potentially leading 
to misdiagnosis and misguided treatment. According to 
the diagnostic and treatment guidelines for COVID-19, if 
PCR is negative twice or more it should be considered tru-
ly negative [17], but some cured patients have subsequent-
ly become PCR positive again [18]. In addition, false-pos-
itive results have been observed due to contamination and 
other reasons [16]. Deletions and mutations in the SARS-
CoV-2 genome can also contribute to false-negative PCR 
results. Detection of anti-SARS-CoV-2 antibodies may be 
problematic and rapid tests that provide results in minutes 
from a blood drop have been reported unreliable quite 
frequently. ELISA is now highly recommended and was 
expected to improve the rate of detection of COVID-19 as 
antibodies allow a much longer window of detection than 
PCR. In addition, ELISA has a fast response time and rel-
atively low costs [15, 16]. One caveat is that some ELISA 
methods may generate false-positive results due to com-
mon human coronavirus proteins cross-reactivity [19].

In addition, we identified PCR+ patients who did not 
develop antibodies. In the present series, 17% of hemodi-

alysis patients did not develop antibodies during the fol-
low-up period. The clinical consequences are poorly un-
derstood, but these patients may be prone to reinfection. 
In this regard, hemodialysis patients may not mount an 
adequate antibody response against some antigens. One 
example of clinical relevance is the hepatitis B virus vac-
cine: special protocols are needed and even despite those, 
a significant proportion of patients do not develop ade-
quate protective levels of anti-HBs antibodies [20].

Asymptomatic patients may be more frequent than 
previously thought [10]. It is difficult to estimate the prev-
alence without massive population testing. In some stud-
ies conducted in institutionalized populations, it is esti-
mated to be between 18 and 30% [11, 12]. In a recent 
study, most people infected with SARS-CoV-2 showed no 
symptoms. Despite this, virus detection and isolation of 
carriers contributed to decrease the number of cases: the 
number of people with COVID-19 symptoms decreased 
by more than 90% in 10 days when people who were 
symptomatic and those who were asymptomatic were 
isolated [10]. Thus, the relevance of identifying asymp-
tomatic patients lies in the ability of these patients to in-
fect contacts [13]. In this regard, widespread screening of 
the population to isolate carriers may help to contain the 
pandemic [21]. In the only study so far, 15/90 (17%) he-
modialysis patients with positive PCR were asymptom-
atic, representing 40% of those infected [22]. Our data 
confirm the existence of asymptomatic infected hemodi-
alysis patients and expand the clinical presentation range 
to PCR negative individuals.

The definition of an asymptomatic COVID-19 patient 
would include PCR+ without symptoms and also those 
who have seroconverted despite negative PCR results 
and absence of symptoms. In our study almost 25% of 
patients diagnosed of COVID-19 by either PCR or serol-
ogy were asymptomatic, only 13% were asymptomatic if 
only PCR criteria were used to diagnose COVID-19. 
When comparing symptomatic with asymptomatic pa-
tients, asymptomatic patients also had milder analytical 
disease, characterized by a higher number of lympho-
cytes at diagnosis, lower levels of TnI and better oxygen 
saturation. This was also true when only PCR+ patients 
were analyzed, who would be expected to have higher 
viral load. However, despite absence of symptoms, as-
ymptomatic patients may have underlying tissue injury. 
In a recent report, 24 of 25 asymptomatic patients had 
abnormal lung CT findings. While 16 recovered without 
symptoms, 9 developed a mild cough and/or other symp-
toms. Thus, one-third of initially asymptomatic patients 
with COVID-19 developed symptoms at follow-up and 
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>90% of these asymptomatic patients had abnormal lung 
CT findings at diagnosis [23]. Similar results have been 
reported by other authors [24]. In this regard, despite the 
lack of more sensitive lung CT scans, an asymptomatic 
patient in our series was found to have radiological pneu-
monia.

Regarding outcomes, asymptomatic patients did not 
require admission, and no deaths were recorded. Overall 
mortality was 14%. However, it would have been 21% if 
only PCR+ patients were considered. Indeed, deaths were 
only noted among symptomatic PCR+ patients. In this 
regard, recent mortality data for COVID-19 patients in 
hemodialysis units have reported data only for PCR-pos-
itive patients. Thus, among 36 PCR-positive hemodialy-
sis patients, mortality was 30% [25] and increased to 61% 
for patients who required admission for hypoxia. The be-
nign outcomes of asymptomatic patients suggest that 
their detection has mainly epidemiological interest to 
limit the spread of infection. In this regard, the fact that 
asymptomatic COVID-19 patients may also be PCR neg-
ative further supports the need for universal precautions 
independent of SARS-CoV-2 status.

Given than ACE2 is the receptor for SARS-CoV-2 en-
try into cells and that RAS blockade may modify ACE2 
levels, there has been some controversy on the use of RAS 
blockers, with all scientific societies supporting their con-
tinued use in kidney and cardiovascular disease patients 
[26, 27]. In our study, there are more patients receiving 
angiotensin conversion enzyme inhibitors in the symp-
tomatic group, but the number of patients is low to draw 
definitive conclusions and overall use of RAS blockade 
did not differ between symptomatic and asymptomatic 
patients.

Among limitations, this study was retrospective and 
although one of the largest reported in the literature so 
far, it was still small in an absolute scale. However, despite 
this limitation, data in hemodialysis patients are consis-
tent with those in the general population and suggest that 
the severity of COVID-19 among hemodialysis patients 
may have been overestimated and that systematic detec-
tion of asymptomatic patients would be required to stop 
transmission on SARS-CoV-2 in dialysis units them-
selves or events related to dialysis such as collective trans-
port for patients, as well as for early treatment once this 
becomes available.

The incidence of COVID-19 among hemodialysis pa-
tients is higher than expected based on testing only by 
PCR and only those individuals that are symptomatic 
since there are PCR-negative patients that later develop 
antibodies against SARS-CoV-D-2 and because around 

24% of infected patients in dialysis units are asymptom-
atic. In this regard, reports of the high risk conferred by 
dialysis for severe COVID-19 causing death based on 
PCR diagnosis [28] should take into account the wider 
COVID-19 spectrum in these patients, including the po-
tential negativity of PCR tests. While there was no mortal-
ity in asymptomatic patients in this study, they may be 
sources of disease transmission and any potential long-
term consequences are unknown.
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