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�� INTRODUCTION

The novel coronavirus disease 2019 (COVID‑19), first noted in 
Wuhan (China), has quickly spread worldwide and as of 11 March 
2020 was considered a global pandemic by the World Health 
Organization1.

Hemodialysis (HD) patients represent a specific population at risk 
for the current outbreak of severe acute respiratory syndrome coro-
navirus (SARS‑CoV‑2). These patients are at higher risk due to factors 
related to their advanced age, coexistent comorbidities and permanent 
state of relative immunosuppression, plus because of the need for 
frequent visits (3 times a week) to HD units and gathering with other 
patients and health‑care providers2.

The control of COVID‑19 in dialysis units represents a challenge and for 
this reason, the Portuguese Health Ministry along with the National Dialysis 
Monitoring Commission (CNAD – Comissão Nacional de Acompanhamento 
de Diálise) drew up specific guidelines for this group of patients3.

In May 20th of 2020, there were 4,789,205 confirmed cases and 
318,789 deaths worldwide; in Portugal there were 29660 confirmed 
cases, 1263 deaths, 609 admitted to hospital and 93 in the ICU4,5.

To date, scarce data is available concerning clinical and analytical 
characteristics of SARS‑Cov‑2 infection in chronic hemodialysis (HD) 
patients. Early reports suggest a less severe presentation in the light 
of the immunosuppressed state of this population6.

In this study, we report COVID‑19 disease characteristics in regular 
HD patients that were admitted to our hospital with COVID‑19.

�� METHODS

� � Study Design

This is a retrospective study, performed on patients admitted 
to our center who met the criteria below. Clinical data were 
reviewed, and demographic, clinical, analytical and patient out-
comes assessed.

Defined as a case were all patients on chronic hemodialysis, admit-
ted to our center due to COVID‑19 disease, with a laboratory confir-
mation of SARS‑CoV2 infection through identification of viral RNA in 
the nasopharynx or oropharynx by real‑time reverse transcription 
polymerase chain reaction (RT‑PCR) technique7.
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�� ABSTRACT

Background: In December 2019, a new form of coronavirus was identified (COVID‑19) and quickly became a worldwide pandemic. Previous 
data reported a more severe disease in older patients, with high comorbidities, which are common features in hemodialysis patients. Scarce 
data is available about the clinical presentation and outcomes in this population. For this reason, we aim to report the characteristics of 
COVID‑19 disease in hemodialysis patients admitted to our center. Methods: We retrospectively reviewed all patients on chronic hemodialysis 
admitted with a laboratory‑confirmed COVID‑19 infection from March 2nd to May 20th of 2020. Baseline characteristics, clinical, laboratory 
and radiological presentation were registered and treatment and outcomes analysed. Results: Fourteen patients were included, 57% female, 
with a median age of 81 years old and a high number of comorbidities. Cough and fever were the most common symptoms and lymphocyto-
penia, increased inflammatory parameters and coagulation dysregulation were frequently registered. Ground‑glass opacities were present in 
each thorax computerized tomography performed. Five patients developed respiratory insufficiency, but none needed invasive ventilation or 
ICU admission. In a significant proportion, discharge was postponed due to the impossibility of ensuring social isolation. Median viral shedding 
was 38 days. Discussion and conclusion: Hemodialysis patients who required hospitalization were very old and had multiple comorbidities. 
Even so, the impaired immune response of this population seems to cause a less severe course of the disease and a longer time of viral shed-
ding. HD units have required a reformulation of their circuits in order to avoid disease spreading.
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Included were patients hospitalized due to the need for differenti-
ated medical care or inability to maintain in isolation at home3. Patients 
that had initiated kidney replacement therapy, patients in peritoneal 
dialysis and kidney transplant patients were excluded. Patients with 
COVID‑19 admitted for other reasons, not related to the infectious 
disease, were also not considered.

Patients were selected from among the cases admitted between 
March 2nd and May 20th, 2020.

� � Microbial sample collection and analysis

Tests were performed on patients suspected of having the disease 
either due to the presence of symptoms or by having been in close 
contact with confirmed patients. The laboratory diagnosis of SARS‑CoV‑2 
infection was carried out through nucleic acid amplification tests (NAAT) 
that detect unique sequences of the virus, using RT‑PCR. At this point, 
we used Liferiver Novel Coronavirus (SARS‑CoV‑2) real time multiplex 
RT‑PCR kit (Liferiver/Shanghai ZJ Bio‑Tech Co.), which is a CE‑IVD marked 
test for the simultaneous qualitative detection of 3 SARS‑CoV‑2 target 
viral genes (gene E, gene N and gene ORF1ab). Laboratory procedures 
were strictly performed according to the manufacturers’ instructions.

� � Clinical management

All patients admitted to our center with confirmed disease were 
allocated to an isolation unit created for that purpose, with the neces-
sary equipment to perform conventional hemodialysis, avoiding intra
‑hospital dislocations and, consequently, reducing the risk of in‑hospital 
transmission.

Almost all patients included in the study underwent blood analysis 
and chest imaging following a protocol established at the hospital; 
some patients, for reasons related to clinical stability, did not undergo 
imaging.

During the hospitalization period, patients maintained regular 
conventional intermittent hemodialysis.

Patients were treated by a multidisciplinary team (nephrology, 
internal medicine and infectious diseases) following the updated sci-
entific recommendations.

Regarding the treatment and according to our hospital protocol, 
patients with documented pneumonia or respiratory failure started 
hydroxychloroquine 200 mg every other day. In all patients, an elec-
trocardiogram was performed to access corrected QT interval before 
the administration of the drug.

� � Follow‑up

The patients were followed up during the hospitalization period 
and after discharge until they presented criteria for cure or until death. 
The tests to assess cure, if positive, were repeated within 7 days. Data 
were collected until May 20th or until death.

Patients showed healing criteria after at least 7 days of symptom 
resolution and two negative RT‑PRC SARS‑CoV2 tests, separated by 
24‑48 hours.

� � Statistical analysis

All statistical analyses were performed using Microsoft Excel 2016 
(Microsoft™). Continuous variables were expressed as median (inter-
quartile range – IQR) and categorical variables were presented as 
frequency (percentage – %).

�� RESULTS

In this period, 17 dialysis patients had COVID‑19 disease, but 3 
patients were excluded: one admitted with uremic syndrome at dialysis 
start and that contracted the infection during hospital stay; a patient 
that transitioned to peritoneal dialysis due to refractory central venous 
catheter infection; and a patient with COVID‑19 followed in ambula-
tory but admitted due to a vascular access problem. Fourteen patients 
met the inclusion criteria of our study.

� � Baseline characteristics

Our population had a median age of 81 (76‑83) years old; the 
youngest patient was 64 and the oldest 91 years old. Patients had an 
important degree of functional dependence, with 72% of the patients 
with ECOG equal to or greater than 2. Eight patients (57%) were female.

Several co‑morbidities were reported, with emphasis on arterial 
hypertension, heart failure and type 2 diabetes mellitus, respectively 
86%, 79% and 71%. Despite the high prevalence of hypertension, only 
14% of patients were taking ACE inhibitors at admission.

Diabetic kidney disease was the main etiology of chronic kidney 
disease (CKD), present in half of the patients. The median time of 
renal replacement therapy was 3.1 (1.9‑9.3) years and arteriovenous 
fistula was the vascular access present in most of the patients (86%). 
The rest of the patients had a central venous catheter.

� � Clinical presentation, laboratory and radiology findings

Table I and Table II summarize clinical manifestations and labora-
tory findings, respectively.

The median interval between the onset of symptoms and the first 
positive test was 2 (0.15‑3) days.

The main symptom was dry cough (64%), followed by fever (36%), 
dyspnoea and fatigue (29%). Only 1 patient had diarrhea and no patient 
registered any other gastrointestinal manifestations, namely abdomi-
nal pain or vomiting. No patient was completely asymptomatic.

At the time of admission, most patients (79%) had leukopenia 
(defined by leukocyte count less than 1500) and 50% of patients had 
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thrombocytopenia (defined by platelets count less than 150000). 
Increased LDH and inflammatory markers, including CRP, procalcitonin 
and ferritin levels was observed. Plus, high prothrombin and partial 
thromboplastin time were registered.

Four patients’ thorax x‑rays revealed no significant changes. Three 
patients performed thorax computerized topographies and the most 
common finding was a pattern of ground‑glass opacity.

� � Treatment and outcomes

All patients were submitted to low‑flux HD.

According to hospital protocol, four patients underwent hydroxy-
chloroquine therapy for 6 days (4.75‑6) and no adverse effects were 
reported. No antiviral therapy was performed.

Throughout hospital stay, antibiotics for concurrent respiratory 
bacterial infection were started in five patients. Ten days of beta
‑lactams combined with three days of azithromycin was the most used 
therapy. However, in only one of them, a microbiological agent (Kleb-
siella pneumoniae) was isolated. Three patients showed evidence of 
bacterial infection of non‑respiratory origin: two urinary infections 
and one parotitis, treated, respectively, with beta‑lactam for 10 days, 
fosfomycin for 1 day and clindamycin for 10 days.

Five patients (36%) developed respiratory insufficiency during the 
follow‑up period; type 1 was registered in 3 patients and type 2 in 
two. It took a median of 16 (10‑22.5) days for complete resolution. 
Particularly, one patient developed severe respiratory insufficiency 
for 23 days, requiring a high oxygen support, a long spectrum empirical 
antibiotic regimen and a single dose of methylprednisolone (125mg). 
In this case, chest CT documented diffuse involvement by COVID 19 
and aspects suggestive of bacterial infection (Figure 1).

Another patient developed global respiratory failure and therefore 
needed non‑invasive ventilation (NIV) for two periods, with good clini-
cal response. No patient progressed to acute respiratory distress 
syndrome (ARDS), with the need of invasive ventilation and intensive 
care unit (ICU) stay.

During the follow‑up period, there were two deaths, representing 
a mortality rate of 14%. One patient died during hospital stay and the 
other 15 days after discharge; both patients were older than 80 years 

Table 2

Laboratory findings at admission – Median (IQR) and Hospital Reference Values

Laboratory findings Median (IQR) Reference values

White blood cells, x 109/L 4.3 (3.8‑5.2) 4.00‑11.00
Lymphocyte count, x 109/ L 1.1 (0.7‑1.4) 1.50‑4.00
Hemoglobin, g/L 11 (10.1‑11.9) 13‑17
Platelets x109/ L 146 (105.7‑171) 150‑450
Lactate dehydrogenase. U/L 247.5 (189‑292) 135‑225
Creatinine kinase, U/L 54.4 (33.3‑137) 24‑204
Myoglobin ng/ml 374.3 (176‑679) 28‑72
Albumin, g/L 35.8 (34.5‑37.1) 35‑50
Serum ferritin, µg/L 1202 (1065‑1541) 12.8‑454
PCR, mg/dL 39.8 (12.4‑81.2) 0.0‑5.0
Procalcitonin, ng/ml 0.64 (0.35‑1.76) 0.00‑0.05
Prothrombin time, s 11.3 (11‑12.5) <11
Partial thromboplastin time, s 31 (28‑36) <27.6

D‑Dimer, ng/ml 526 (304‑683) <300
 

Table 1

Symptoms presented at admission (n – number of patients, %)

Symptoms n %
Dry cough 9 64
Dyspnea 4 29
Fever 5 36
Fatigue 4 29
Myalgia 2 14
Rhinorrhea 1 7
Diarrhea 1 7

 

Figure 1

Computerized tomography thorax scans of patient with COVID-19 and concurrent bacterial infection.
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old and had a high number of comorbidities. In the later, no evident 
cause of death was identified.

The length of stay was prolonged in a great percentage (72%) of 
patients due to the inability to maintain in isolation at home.

The average duration of viral shedding was 38 (33‑50) days and 
the longest was 65 days. At the time of writing this paper, all living 
patients accomplished the criteria for cure.

�� DISCUSSION

Chronic hemodialysis patients with COVID‑19 were more likely to 
be of older age and have more comorbidities, which would make 
them a group at higher risk. Plus, patients undergoing hemodialysis 
are also believed to have an impaired immune response, being at 
higher risk of infectious disease, higher complications and increased 
mortality rates8.

However, as was the case with SARS‑CoV infection, it is thought 
that the severity of SARS‑CoV‑2 infection is caused not only by the 
direct toxicity of the virus but also by a hyperactive and dysregulated 
immune response9. This would mean that the relative immunosup-
pressed basal state of patients under dialysis could lead to a milder 
disease presentation. Additionally, Pisani A. et al reported a protective 
role of heparin, a common anticoagulant used during HD, in prevent-
ing the pseudo virus entry into the host cells10.

Accordingly, early Chinese reports from HD units suggested a less 
severe respiratory picture in these patients6 and more recent data 
from Italy also support this initial information11.

In fact, the disease symptoms of our patients were similar to the 
general Portuguese population in which cough (41%) followed by fever 
(29%) were the most common registered symptoms4. The largest 
report of patients so far from Wuhan described almost a quarter of 
patients as asymptomatic12. Although we had no asymptomatic 
patients, this can represent a bias, since there was no standard screen-
ing in all Portuguese HD units.

While analysing the overall Portuguese mortality rate of 4%, one 
could think that the mortality rate in this subpopulation was signifi-
cantly higher (14%). But analyzing the mortality rate of patients from 
the same age group (over 70 years old), that at May 20th was approxi-
mately 16% (1096 deaths in a total of 6810 patients), we can observe 
that the numbers are not different4.

Similarly to the Wuhan reports12, lymphocytopenia was a common 
finding. Still, there is lack of evidence whether it is related to a more 
severe form of the disease12,13. The elevated inflammation markers 
also support the hyperactive immune response underlying the SARS
‑CoV‑2 infection9.

Significant changes regarding coagulation have also been regis-
tered, as coagulation seems to represent another line of defence 
against infections14. In addition to increased prothrombin and partial 
activated thromboplastin times, thrombocytopenia was also frequent 

in our patients. A Chinese meta‑analysis suggested a relationship 
between thrombocytopenia and a more severe COVID‑19 infection15, 
but these results were not reproducible in other studies12,13.

In the few CT scans preformed, we could verify, in all patients, the 
presence of the typical ground‑glass opacities that are associated to 
the SARS‑C0V‑2 infection16. Gattioni et. al, described two phenotypes 
of COVID‑19 pneumonia, the above‑mentioned lesions as the pheno-
type L, and the phenotype H as a kind of severe ARDS17. The latter 
wasn’t verified in our population. In fact, even our patient with the 
worst respiratory presentation, with type 2 IR and need for NIV, exhib-
ited a type L phenotype.

Current recommendations suggest modality choice should be 
according the logistic and experience of each center18. In our center, 
a dedicated COVID‑19 HD area was created from a pre‑existing inward 
room, far from our regular HD area and from the water treatment 
room. Low‑influx HD was performed due to the lack of access to 
ultrapure water.

Our therapeutic choices should also be reviewed. Although promis-
ing in vitro reports have shown that both chloroquine and hydroxy-
chloroquine, particularly the latter, have a potent antiviral activity19, 
clinical trials have failed to show their efficacy20,21. Even so, the use 
of the well‑known hydroxychloroquine was revealed to be attractive 
as it was associated to a higher proportion of patients with a negative 
molecular result three days after its start22. Systemic glucocorticoid 
use is not recommended, unless there is a clear indication for its 
administration, such as the exacerbation of a chronic obstructive pul-
monary disease23.

According to Portuguese Health Ministry recommendations, every 
patient on dialysis with COVID‑19 had to have an initial evaluation at 
the hospital24. Only after that, and if the patient was clinically stable, 
could discharge be considered. For this reason, HD units had to reor-
ganize their logistics, creating dedicated shifts, with dedicated staff, 
for patients with COVID‑19 disease.

Even after hospital discharge, it was possible to access patient 
information about viral shedding. In an early multicenter cohort ret-
rospective study from Wuhan of almost 200 patients, 37 days was 
reported as the longest viral shedding25. A more recent paper gives 
a longer time of viral shedding in critically ill patients, the longest 52 
days. The extended time seemed to be related to an immunity impair-
ment of this group of patients26. Reinforcing again the idea of the 
relative state of immunosuppression of patients under dialysis, one 
can easily understand the long viral shedding time, median 38 days 
and longest 65 days, registered in our population.

Bearing in mind that HD units could represent a high risk of cross
‑contamination between patients and health providers, and in the 
light of CNAD recommendations3, the units quickly created their own 
contingency plans.

Every step of the dialytic treatment was rethought. A pre‑admission 
triage was performed, either by nurses or doctors, to guarantee that 
no patient with possible symptoms of COVID‑19 reached the unit and 
to forward these patients to the dedicated areas; measures were also 
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taken concerning patient transport, with a limited number of patients 
per ambulance, plus the use of their own means of transportation 
was encouraged in patients for whom this was possible; the body 
temperature of patients and health providers was registered before 
admission to the unit and a surgical mask was provided for each treat-
ment; food and medication were given to the patients to take at their 
homes.

�� CONCLUSION

In summary, even though it represents a small population, this 
Portuguese study provides information about patients under a regular 
program of hemodialysis.

Against all odds, this group of patients, appeared to have a less 
severe course of the disease than the same age group of the general 
population. In addition, clinical and laboratorial presentation seem 
also similar. On the other hand, time of viral shedding seems longer. 
These features could be a result of the relative immunosuppressed 
state of patients under dialysis.

Further, patients on hemodialysis represented a challenge in terms 
of logistics, not only in the creation of specific areas in the hospitals, 
but also in the recreation of the HD units’ circuits.

We eagerly wait for the results of a larger sample of patients, such 
as the first European report directed by EDTA on HD and transplant 
patients infected with COVID‑19 (ERACODA COVID‑19 KRT), to reach 
further conclusions.
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