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Abstract
There has been a global outbreak of the coronavirus disease 
2019 (COVID-19) since December 2019. Here, we describe 
the case of a 49-year-old male undergoing maintenance he-
modialysis (HD) who got infected with COVID-19 and our ex-
perience in performing HD for him. The patient’s symptoms 
and lung imaging changes were atypical. However, his lym-
phocyte range decreased upon admission and the poly-
merase chain reaction of the pharyngeal swab for the 
 COVID-19 nucleic acid was positive. The patient developed 
respiratory failure and required mechanical ventilation 
8 days after admission. In the end, he died from multiple or-
gan dysfunction syndrome. The difficulties in diagnosis, in-
fection control, and treatment of COVID-19 in maintenance 
HD patients are discussed in this report. © 2020 S. Karger AG, Basel

Introduction

Since early December 2019, an outbreak of the coro-
navirus disease 2019 (COVID-19) occurred in Wuhan, 
China. The virus was identified as belonging to the genus 
Betacoronavirus, placing it alongside severe acute respi-

ratory syndrome (SARS) and Middle East respiratory 
syndrome (MERS) viruses [1]. It has affected > 100,000 
people in over 50 countries, including China, Korea, Italy, 
Iran, Japan, France, Germany, and the United States [2]. 
The Hubei province of China has been one of the most 
severely affected areas; > 65,000 people contracted 
 COVID-19 [2].

Patients with end-stage renal disease and undergoing 
maintenance hemodialysis (HD) are at greater risk of vi-
ral transmission due to impaired immune function and 
high co-morbidity [3–5]. Moreover, they are exposed to 
frequent and repetitive potentially infectious risk factors 
during regular HD treatment [6]. Previous studies found 
that HD facilities had developed into one of the principal 
clusters for SARS and MERS infections [7, 8].

To date, there have been relatively few cases of 
 COVID-19 patients requiring maintenance HD. Here, we 
describe our experience in the management of a mainte-
nance HD patient who developed COVID-19 in Xiang-
yang, China.

Case Report

A 49-year-old male had end-stage renal disease and secondary 
to diabetic nephropathy, and was undergoing maintenance HD. 
His general condition was stable. He was admitted to the hospital 
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on January 31, 2020, with complaints of intermittent cough. How-
ever, he had no fever, chills, myalgia, or anorexia before admission. 
He had undergone chest computed tomography (CT) scan because 
of a history of contact with a COVID-19 patient (his mother) 
5 days earlier. His CT scan showed a small cotton-wool spot in the 
right lobe of the right lung and he was suspected to have  COVID-19 
(Fig.  1a). The reverse transcription polymerase chain reaction 
(RT-PCR) of the patient’s pharyngeal swab was positive for the 
COVID-19 nucleic acid 2 days after hospitalization. The patient 
was treated with lopinavir plus ritonavir combined with interferon 
alfa-2b inhalation as antiviral therapy, and continued on HD (see 
below). However, 5 days after admission, he began to develop fever 
and his condition worsened rapidly. A repeat chest CT showed 
scattered ground-glass opacities in both lungs 8 days after admis-
sion (Fig. 1b). He was transferred to the intensive care unit and 
required endotracheal intubation and mechanical ventilation. At 
14 days after admission, chest radiography showed several reticu-
lar shadows in both lung fields (Fig.  1c). Unfortunately, after 
15 days of admission, the patient developed multiple organ dys-
function syndrome and died.

Precautionary measures were applied in our HD center during 
the COVID-19 outbreak in late December 2019, a month before 
this patient was confirmed to have COVID-19. These included en-
hanced environmental cleaning, exclusion of visitors, and moni-
toring of hand hygiene. All patients undergoing HD had their body 
temperatures monitored and were asked to put on masks; patients 
with fever had to undergo chest CT and blood cell analysis. This 
allowed shifting of suspected patients into an isolated dialysis unit 
in isolated wards. Since an outbreak of the COVID-19 developed 
in Hubei, China, especially after presence of the first COVID-19 
positive patient in our HD unit, some maintenance HD outpa-
tients worried about becoming infected and prolonged their HD 
interval. The dialysis unit staff followed the recommendations of 
the WHO [9] for infection control including the use of waterproof 
disposable gowns, gloves, caps, goggles, and N95 masks. 

Once the diagnosis of COVID-19 was confirmed, the patient 
was kept in the COVID-19 isolation ward along with other non-
dialysis COVID-19 patients; the dialysis machine was kept in the 
COVID-19 isolation ward between dialysis sessions and was used 
only for COVID-19 patients requiring HD. All staff involved in the 
direct care of patients affected by COVID-19 had to undertake full 
protection (see above) and strictly implemented hand hygiene. We 
performed continuous venovenous hemodiafiltration using the 
Fresenius multiFiltrate dialysis machine (Fresenius Medical Care, 
Bad Homburg, Germany). A commercial carbonate replacement 
fluid (QingShanLiKang, Chengdu, China) was used and Fresenius 
AV600S dialyzer (Fresenius Medical Care) was employed without 
reuse. After each HD session, the dialyzer, all blood tubing, and the 
spent dialysate were discarded as infectious waste and the dialysis 
machine was disinfected with sodium hypochlorite solution ac-
cording to the manufacturer’s instructions.

Discussion/Conclusion

Since COVID-19 is highly contagious by close contact, 
infection control in the HD units is of utmost importance 
for nephrologists practicing in epidemic areas. There are 

Fig. 1. Radiographic images of the patient. a An axial CT of the 
thorax on admission showing a small cotton-wool spot in the right 
lobe of the right lung. b An axial CT of the thorax recorded 8 days 
after admission showing diffuse large regions of ground-glass 
opacification with partial consolidation in the lower lobe of both 
lungs. c Chest radiograph 14 days after admission showing several 
reticular shadows in both the lung fields, especially in bilateral 
middle and lower lobes.
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many challenges in the management of maintenance di-
alysis patients who contract COVID-19, such as difficulty 
in early diagnosis, adjustments required in deciding the 
dose of antiviral medications, additional infection-con-
trol issues in the disposal of the spent dialysate, and pre-
vention of cross-contamination within the dialysis unit. 

Since the beginning of the outbreak of COVID-19, all 
HD patients and staff of the HD unit were tested for 
 COVID-19 according to their history of close contact 
with COVID-19 patients and symptom. All HD inpa-
tients and outpatients and staff of an HD unit who have 
fever, new cough, or dyspnea should be screened for 
 COVID-19 infection by blood cell analysis, chest CT, and 
RT-PCR of their pharyngeal swab (if available, since the 
nucleic acid detection resources were limited during Jan-
uary in China). Since the Hubei province in China was 
one of the most severely affected areas, based on the rec-
ommendations of the Hubei COVID-19 Epidemic Pre-
vention and Control Command in February 2020, all pa-
tients on HD and staff of the HD unit were tested with 
blood cell analysis, chest CT, and RT-PCR of their pha-
ryngeal swab. No further cases of secondary transmission 
were detected among the HD patients and the staff in our 
dialysis unit. After that, all new inpatient HD patients 
were required to be screened for COVID-19 infection. 

In this report, we describe the clinical course of a main-
tenance HD patient who developed COVID-19, our expe-
rience in providing HD for him, and the precautionary 
measures that were applied in our dialysis unit. The initial 
clinical presentation of our patient was completely asymp-
tomatic, except for intermittent coughing and sputum at 
presentation. A recent study of 1,099 patients with labo-
ratory-confirmed COVID-19 indicated that fever was 
identified only in 43.8% patients on admission and the 
absence of fever in COVID-19 infections was more fre-
quent than in SARS and MERS [1]. Previous studies found 
that HD patients tend to have less pronounced symptoms 
of SARS [10–12], which may be difficult to distinguish 
from uremic symptoms. Therefore, epidemiological in-
vestigation of HD patients and the detection of symptoms 
and timely tests are particularly important for identifying 
a potential COVID-19 infection in HD patients.

Appropriate infection-control precautions such as wa-
terproof disposable gowns, gloves, caps, face shields or 
goggles, and N95 masks are useful for protection against 
SARS and MERS in the HD units [7, 13]. A recent study 
showed that 3.5% of COVID-19 infected patients were 
healthcare workers [14]. We worked closely with the In-
fection Control Unit of the hospital to enforce proper in-
fection-control measures, and no staff or other patients in 

the HD unit were infected. The medical staff in the HD 
units were in contact with potential COVID-19 infected 
patients. The entire staff of the HD unit were required to 
monitor themselves for  COVID-19 and the clinical staff 
were reminded to look out for suspected COVID-19 cas-
es to facilitate early identification and isolation. Infec-
tion-control precautions were used to protect against 
COVID-19 infection. Since the  COVID 19 virus is ap-
proximately 60–140 nm in diameter [15], it should not 
pass through the conventional low-flux polysulfone 
membrane like SARS-CoV does [12]. Once the diagnosis 
of COVID-19 was confirmed, disinfection was carried 
out immediately. Areas in close contact with the con-
firmed patient were not used for other patients until these 
areas were completely cleared. Screening of other HD pa-
tients in the same section of the unit and/or on the same 
shift with the confirmed patient and staff who took care 
of the confirmed patient was necessary to allow for early 
recognition and isolation. 

In summary, we described an HD patient with  COVID-19 
infection. The experiences in our case show that COVID-19 
in maintenance patients may have an atypical presentation 
with minimal symptoms, leading to diagnostic difficulties. 
Detecting COVID-19 infection at an earlier stage may re-
sult in immediate isolation and decrease in the spread of 
COVID-19. Recently, several recommendations about pre-
vention and control of the emerging COVID-19 pandemic 
in HD centers were published [16–18], providing more in-
formation for management of HD centers during the 
 COVID-19 outbreak. With appropriate infection-control 
measures, like wearing protective gear, the staff taking care 
of the concerned patient and other maintenance HD pa-
tients were protected from infection.
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