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Coronavirus disease 2019 (COVID-19) is a highly contagious viral disease that is caused by the novel virus Severe 
Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2). COVID-19 has become pandemic since December 
2019, when the first case developed in Wuhan, China. Patients receiving hemodialysis are more vulnerable to viral 
transmission because their immune functions are impaired and they receive treatment within a narrow space. Calling 
on previous experience with Middle East Respiratory Syndrome during the 2015 outbreak, the joint committee of 
the Korean Society of Nephrology and the Korean Society of Dialysis Therapy quickly formed a COVID-19 task force 
team to develop a manual before the first index case was diagnosed in the hemodialysis unit. This special article 
introduces clinical practice guidelines to prevent secondary transmission of COVID-19 within hemodialysis facilities, 
which were developed to protect patients, healthcare workers, and caregivers from this highly transmissible virus. The 
areas of infection control covered by these guidelines include standard precautions, performing dialysis therapy for 
confirmed or suspected cases, performing cohort isolation for contact patients, and disease monitoring and contact 
surveillance. We hope these guidelines help healthcare workers and hemodialysis patients around the world cope 
with the COVID-19 pandemic.
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Introduction

Coronavirus disease 2019 (COVID-19) has struck the 
world, with over 1 million people confirmed with the 
virus and 56,985 attributed deaths as of April 5, 2020 [1]. 
The causative organism is Severe Acute Respiratory Syn-
drome Coronavirus-2 (SARS-CoV-2), which belongs to 
the betacoronavirus genus [2,3]. However, compared to 
previous coronavirus infections such as SARS and Middle 
East Respiratory Syndrome (MERS), COVID-19 has shown 
a higher transmission rate and rapid progression over a 
short duration of time [4,5]. Due to the alarming level of 
spread and severity of disease, the World Health Organi-
zation (WHO) has declared COVID-19 a pandemic.

Korea was the one of the earliest countries to experi-
ence a large COVID-19 outbreak. Since the first patient 
was diagnosed as COVID-19 positive on January 20, 2020, 
10,237 patients have been diagnosed with the infection 
through April 5th, 2020 [6]. Among them, 14 patients, 8 
healthcare workers, and 2 caregivers were diagnosed with 
COVID-19 in a hemodialysis (HD) unit. HD patients re-
ceive treatment three times a week in a limited space and 
are particularly vulnerable to infection due to impaired 
immunity and environmental susceptibility [7]. Our pre-
vious experience fighting MERS [8] and developing infec-
tion control guidelines for HD facilities [9] was useful as 
we promptly responded to the COVID-19 outbreak. This 
special article introduces our effort to prevent further 
viral transmission within HD facilities and describes key 

recommendations for clinical practice.

Establishment and activities of the joint committee

When the first index case was confirmed in Korea on 
January 20, 2020, the joint committee was established 
immediately to respond to the outbreak and prevent 
transmission of the disease among HD facilities. The 
joint committee was comprised of nephrologists from 
the Korean Society of Nephrology and the Korean Soci-
ety of Dialysis Therapy together with the Korea Centers 
for Disease Control & Prevention (KCDC). The commit-
tee established and announced the first draft of clinical 
practice guidelines on January 31, 2020. In addition, the 
committee delivered policies of the KCDC to regional ne-
phrologists and arranged for patient referral and transfer 
together with government authorities. Owing to the effort 
of the committee, the nephrologists could reference the 
manual without frustration when the first case was con-
firmed in an HD facility on February 19, 2020.

Development and amendment of clinical practice 
guidelines for HD facilities

The clinical practice guidelines for HD facilities were 
developed based on ‘COVID-19 response guidelines’ 
from the KCDC [10]. Since the first release on January 31, 
2020, the guidelines have been revised twice as case defi-
nitions and response guidelines from the KCDC changed. 

Table 1. Key recommendations from COVID-19 clinical practice guidelines for HD facilities
1. �Standard, contact, and droplet precautions should be appropriately performed by all patients and healthcare workers in hemodialysis facilities. 

The waiting room or resting area should be closed, and surgical masks and hand sanitizer should always be available for patients to use before 
entering the HD unit.

2. �All patients are recommended to check their body temperature and respiratory symptoms before coming to an HD facility. If they have a fever 
≥ 37.5°C or respiratory symptoms such as dry cough, sore throat, or shortness of breath, they should not visit the HD unit without notifying 
healthcare workers.

3. �A patient with a suspected or confirmed COVID-19 case should be transferred to a healthcare facility with an isolation room and portable 
dialysis machine. A transportation and management plan should be established in consultation with the public health center and infection 
control division of the hospital.

4. �Contacts are defined as HD patients and healthcare workers who have been in contact with a confirmed case. Contacts should monitor body 
temperature and respiratory symptoms every day. Those without fever or respiratory symptoms should be subjected to self-quarantine and 
HD with cohort isolation for 14 days from the last exposure. All transport between home and the HD facility should be provided by the disease 
prevention authority.

5. �Inter-hospital transfer is essentially prohibited during an outbreak. If referral to another hospital is inevitable, the attending physician should 
transfer patients after careful discussion with the regional disease prevention authority and designated hospital. Patient transfer should be 
performed only when there is solid evidence that the patient is not infected.

COVID-19, coronavirus disease 2019; HD, hemodialysis.
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The committee subsequently announced a second 
amendment of the guidelines on February 20, 2020 and 
the third amendment on March 10, 2020 (Supplemen-
tary materials, available online; http://www.ksn.or.kr/
rang_board/list.html?num=1622&code=notice). The key 
recommendations of the clinical practice guidelines are 
summarized in Table 1. Fig. 1 depicts the flowchart for 
patient screening and management for COVID-19 in HD 
units.

Case definitions

Case definitions are from the ‘COVID-19 response 
guidelines’ of the KCDC, with cases classified as con-
firmed case, suspected case, patient under investigation, 
and contacts (Table 2). A confirmed case refers to a per-
son who has tested positive for the COVID-19 pathogen 
irrespective of clinical signs and symptoms. A suspected 
case refers to a person who develops a fever ≥ 37.5°C or 
respiratory symptoms within 14 days after contact with a 
confirmed patient. A patient under investigation refers to 
a suspected case based on a physician’s opinion or one 
who develops a fever ≥ 37.5°C or respiratory symptoms 

within 14 days of travelling to a region or country with 
local transmission of COVID-19. Lastly, contacts within 
HD facilities are determined after epidemiological inves-
tigation by the central and local government under the 
guidance of the KCDC and are defined in more detail as 
one of the following: 1) a patient who received HD treat-
ment at the same time as a confirmed case, 2) a patient 
who received HD treatment without proper disinfection 
after HD of a confirmed case, or 3) a patient or healthcare 
worker who was exposed to a confirmed case within 2 
meters.

General principles

All medical staffs, HD patients, and their caregivers 
should be educated about personal hygiene, including 
washing hands, wearing masks, and avoiding unneces-
sary contact. Surgical masks and hand sanitizer should be 
available at the entrance of the HD unit. Healthcare work-
ers, HD patients, and their caregivers should perform 
standard, contact, and droplet precautions, including 
hand hygiene and wearing masks. Each HD unit should 
prepare an environment suited to minimize infection 

Figure 1. Flowchart for patient screening and management of coronavirus disease 2019 (COVID-19) in hemodialysis (HD) units. 
HD patients should be classified as confirmed case, suspected case, contact, or patient under investigation according to the history of con-
tact with a confirmed case and COVID-19 related symptoms (fever ≥ 37.5°C or respiratory symptoms such as cough, sore throat, or shortness 
of breath). Patients should only be released from quarantine if all related symptoms improve and a COVID-19 test is negative.
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transmission, such as keeping proper distance between 
beds. The waiting room or resting area should be closed 
and each HD patient should come in at a reserved time to 
minimize patient-to-patient contact. Before arrival at the 
HD unit, all HD patients should be asked about their prior 
visit to other countries and domestic outbreak regions, 
any patient contact history, and their clinical symptoms.

If a patient is classified as a suspected case or patient 
under investigation, they should contact the local public 
health center or KCDC call center (☎area number+120 
or ☎1339) and follow the instructions. In addition, if the 
patient has a fever, cough, or shortness of breath, they 
should call first and let the healthcare workers know 
about their symptoms before they visit the HD unit. All 
HD patients should enter the HD unit under the permis-
sion of the physician only if they do not have suspicious 
signs or symptoms of COVID-19. It is most important that 
suspected or confirmed COVID-19 patients do not enter 
the HD unit. Each HD unit should also prevent second-
ary transmission of infection by restricting caregivers or 
visitors in the HD unit.

Lastly, inter-hospital transfer should be essentially 
prohibited during the outbreak unless the transfer of the 
patient to the other institution has no risk of infection 
transmission. If a confirmed or suspected case should 
be transferred to another hospital, the HD unit should 
consult in advance with the regional public health center 
and the hospital that will receive the patient.

Response measures for suspected cases

When a suspected case visits the HD unit, the patient 
should wear a surgical mask and be isolated temporarily 
until a decision can be made about their care. If the HD 
unit has the capacity of performing dialysis therapy in a 
negative-pressure isolation room with a portable dialy-
sis machine, the HD unit may perform isolation dialysis 
therapy until the patient is released from quarantine. 
However, if the HD unit cannot accommodate isolation 
dialysis, as is most often the case, the patient should be 
transferred to another hospital with a facility for isolation 
dialysis. Each HD unit should establish a transfer plan 
in consultation with the regional public health center or 
the infection control department and should secure a 
separate route to evacuate the patient from the HD unit. 
Transportation between the HD unit and the referral hos-
pital should be determined by the regional public health 
center. After transfer of the suspected case, the HD room 
and other spaces where the patient stayed should be ap-
propriately disinfected immediately.

Infection control measures when performing HD therapy 
for a confirmed/suspected case

When a patient is confirmed or suspected to have COV-
ID-19, they should be isolated in a single room with neg-
ative pressure. The HD patient should receive HD therapy 
regularly and separately from other uninfected HD pa-

Table 2. Case definition
Confirmed case A person who has tested positive for the COVID-19 pathogen in accordance with testing standardsa, irrespective of clinical 

signs and symptoms
Suspected case A person who develops a fever ≥ 37.5°C or respiratory symptoms such as coughing or difficulty breathing within 14 days of 

coming into contact with a confirmed case while that patient was symptomatic
Patient under 

investigation
Any of the following:

① �A person who is suspected of having COVID-19 by their physician (e.g., pneumonia of unknown cause)
② �A person who develops a fever ≥ 37.5°C or respiratory symptoms such as coughing or difficulty breathing within 14 

days of travelling to a country with local transmissionb of COVID-19 such as China (including Hong Kong and Macau)
③ �A person with an epidemiological link to the collective outbreak of COVID-19 in Korea who develops a fever ≥ 37.5°C 

or respiratory symptoms such as coughing or difficulty breathing within 14 days
Contact Contacts are determined by epidemiological investigation and include the following:

① A patient who received HD treatment at the same time as a confirmed case
② A patient who received HD treatment without proper disinfection after HD of a confirmed case
③ A patient or healthcare worker who was exposed to a confirmed case within 2 meters

COVID-19, coronavirus disease 2019; HD, hemodialysis.
aTesting and screening: Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) genetic testing (PCR) or virus separation. bRefer to the World Health 
Organization (WHO) website (local transmission) or the Korea Centers for Disease Control & Prevention (KCDC) website (http://ncov.mohw.go.kr/en).
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tients. Therefore, the confirmed/suspected case should 
receive HD therapy in an isolated room with a portable 
dialysis machine. Healthcare workers who perform the 
HD therapy should wear personal protective equipment 
(PPE) that includes a mask (KF94 or N95 respirator mask 
with a highly efficient filter function), gloves, goggles or 
facial shield, and gown (Level D). Healthcare workers 
should perform hand hygiene before and after contacting 
the patient and after removing PPE. The dialysis machine 
should be disinfected after use according to the manufac-
turer’s recommendations. The room should be properly 
cleaned and disinfected after each dialysis session and 
should be emptied for a few hours before the next use. 
All medical waste should be disposed of according to rel-
evant guidelines. The confirmed/suspected case can be 
released from quarantine if symptoms improve and tests 
for COVID-19 are negative twice with a 24-hour interval. 
If respiratory symptoms later become aggravated, a con-
firmatory test can be repeated until symptoms improve.

Response measures for patients under investigation

Patients under investigation must not enter the HD unit 
but should contact the local public health center or KCDC 
call center (☎area number+120 or ☎1339) and visit a 
screening center to receive a COVID-19 test. If such a pa-
tient has already visited the HD unit, healthcare workers 
should secure an evacuation route to ensure the patient 
does not contact other patients. The patient under inves-
tigation should not receive HD therapy until COVID-19 
test results turn out negative. The patient should receive 
HD therapy apart from other patients after the test turns 
negative. If respiratory symptoms improve and tests are 
negative for twice with a 24-hour interval, the patient can 
receive HD therapy together with other patients. How-
ever, if symptoms persist, the patient should maintain 
separate HD therapy, even with a twice negative test.

Response measures for contacts

Asymptomatic contacts who have had contact with 
a confirmed or suspected case should receive screen-
ing tests for COVID-19 and be referred to the HD with 
cohort isolation when the test results are negative. An 
HD with cohort isolation is a method of dialysis therapy 
provided to asymptomatic contacts in the affected hos-

pital at a different time apart from other patients. If the 
contact patient develops fever or respiratory symptoms, 
they are classified as a suspected case and should follow 
the respective response measures. Healthcare work-
ers should wear PPE, including masks (KF94 or N95), 
gloves, goggles or facial shield, and a disposable water-
proof gown. During HD therapy, standard, contact, and 
droplet precautions should be followed. HD with cohort 
isolation should be maintained for 14 days from the date 
of contact. All asymptomatic contacts should receive a 
COVID-19 screening test on the 13th day from the date of 
contact and may be released from cohort isolation if the 
tests are negative.

Discussion

The COVID-19 pandemic has posed a global health 
threat, affecting over 1 million people globally with 
thousands of deaths. Patients on HD treatment are more 
vulnerable to infection due to low immune function and 
high comorbidities. Since they receive routine treatment, 
usually three times a week, in the same HD unit, all pos-
sible measures should be taken to prevent and eradicate 
infection transmission there. Recently, a few guidelines 
from affected countries have been published [5,11-13]. 
Although they describe general principles to prevent vi-
ral transmission in HD units, they are too broad for real 
world application. The main difference in our Korean 
guidelines is the classification by transmission risk and 
associated recommended strategy. The current guide-
lines direct clinicians and patients to follow measures 
of prevention, protection, screening, and isolation, and 
describe the circumstances for release from quarantine. 
We hope these guidelines play a key role in the preven-
tion of secondary transmission of COVID-19 during this 
pandemic.
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