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The coronavirus disease 2019 (COVID-19) has affected near-
ly 8 billion people worldwide since the first reported case 
in Wuhan, China. People undergoing kidney replacement 
therapy (KRT) are vulnerable to many infectious diseases due 
to their decreased immunity and multiple comorbidities. Pa-
tients with end-stage kidney disease (ESKD) are at higher 
risk for severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) infection and complications compared to the 
general population due to comorbidities such as diabetes 
mellitus and cardiovascular disease, old age, and impaired 
immune function. However, it is unclear whether patients 
on hemodialysis (HD) have a higher incidence of COVID-19 
than the general population. A study in the United States 
reported a SARS-CoV-2 seroprevalence of 9.3% among di-
alysis patients, compared to an estimated seropositivity rate 
of 9.2% in the United States general population during the 
same period [1]. In comparison, the mortality rate for dialysis 
patients (10–30%) is higher than that of the general pop-
ulation [2]. A study in South Korea found that in-hospital 
mortality was 22.4%, and the mortality rate for intenstive 
care unit admissions was even higher at 64.7% [3].

During the COVID-19 pandemic, the number of new ESKD 
cases differed by country. Figure 1 compares results from 
the United States Renal Data System (USRDS) [4], European 
Renal Association (ERA) registry [5], and Korean Renal Data 
System (KORDS) [6] from 2018 to 2022. In the United States 
and Europe, the number of incident cases trended upward 
until 2019, and declined sharply in 2020, when COVID-19 
began. Since 2021, the ESKD incidence has recovered in the 
United States but continued to decline in Europe until 2021. 
By contrast, in South Korea, the number of new ESKD pa-

tients has remained similar since COVID-19, suggesting that 
the pandemic has not had an immediate or long-term effect 
on overall ESKD incidence. This may reflect the stability of 
the healthcare system in diagnosing and managing ESKD 
patients despite the challenges posed by the pandemic.

Interestingly, the prevalence of ESKD has continued to in-
crease in South Korea after the COVID-19 pandemic, while 
its prevalence leveled off in the United States and contin-
ues to decline in Europe (Fig. 1). This may be related to the 
increase in deaths among dialysis patients. In the United 
States, the number of deaths per 1000 person-years among 
dialysis patients increased sharply from 131.7 in 2018 and 
128.5 in 2019 to 151.8 in 2020 and 153.7 in 2021 [4]. 
In South Korea, unlike the United States and Europe, the 
prevalence of ESKD has continued to increase, which can 
be attributed to a well-operating medical treatment system, 
disaster preparedness among healthcare workers, and/or 
a rapid national response to COVID-19, which led to sta-
ble care and low mortality rates for Korean ESKD patients. 
The South Korea healthcare system has experience dealing 
with MERS, having developed disease preparedness among 
healthcare workers and guidelines for infection control in 
HD units.

In-center HD patients usually have to be moved to a dialy-
sis center three times a week, making complete self-isolation 
impossible. In addition, the patient density in dialysis units is 
typically high, which increases the risk of infectious disease 
transmission. In comparison, peritoneal dialysis (PD) takes 
place at home, where patients are better isolated physical-
ly from the virus and are expected to be at lower risk of 
COVID-19 than in-center dialysis patients [7]. However, few 
studies have investigated whether the COVID-19 pandemic 
has affected dialysis incidence and modality selection.

Kim et al. [8] investigated changes in ESKD incidence, KRT 

See Article on Page 967-978 

http://crossmark.crossref.org/dialog/?doi=10.3904/kjim.2024.350&domain=pdf&date_stamp=2024-11-01


873

Park HC and Lee YK. Impact of COVID-19 on ESKD

www.kjim.orghttps://doi.org/10.3904/kjim.2024.350

modalities, and healthcare access in South Korea during the 
COVID-19 pandemic. Despite the pandemic, there was no 
significant increase in the overall incidence of ESKD and it 
remained stable. In addition, the distribution of KRT modal-
ities continued the pre-COVID-19 treatment trend. In con-
trast, the COVID-19 pandemic has changed clinical practice 
patterns in the United States, where PD continues to grow 
as the KRT modality of choice for ESKD patients (Table 1). In 
addition, the Medicare dialysis prospective payment system 
was introduced in the United States in 2011 [9], and more 
ESKD patients are likely beginning and maintaining PD since 
its implementation.

Although patients who receive in-center HD are at higher 

risk of acquiring COVID-19, it is impossible to lockdown the 
HD unit because HD is essential for patient survival. There-
fore, the continuation of uninterrupted dialysis services 
while adhering to infection-prevention guidelines is critical. 
HD units are required to follow clinical practice guidelines 
to prevent secondary COVID-19 transmission. These vary 
depending on the severity of the COVID-19 outbreak but 
include basic handwashing, wearing masks, not eating and 
drinking in the HD unit, and using antiviral medications in 
confirmed cases. If COVID-19 is confirmed, cohort isolation 
dialysis is implemented and if this is not feasible, patients are 
quickly transferred to a healthcare facility that can provide 
isolation treatment [10]. Finally, all ESKD patients should be 

Table 1. Changes in kidney replacement therapy selection for incident ESKD patients in different countries before vs. after 

the COVID-19 pandemic

Countries Modality 2018 2019 2020 2021 2022

South Korea HD (%) 83.9 83.6 82.2 83.6 83.6

PD (%) 4.2 4.1 5.5 5.1 5.5

KT (%) 12.0 12.3 12.3 11.3 10.9

US In-center HD (%) 86.1 85.3 84.0 83.8 NA

PD (%) 10.9 11.5 12.7 12.7 NA

KT (%) 2.7 2.9 3.0 3.1 NA

Home HD (%) 0.3 0.3 0.3 0.4 NA

EU HD (%) 82.0 82.0 85.0 83.0 83.0

PD (%) 13.0 13.0 11.0 13.0 12.0

KT (%) 5.0 5.0 4.0 4.0 4.0

ESKD, end-stage kidney disease; COVID-19, coronavirus disease 2019; US, United States; EU, European Union; HD, hemodialysis; 
PD, peritoneal dialysis; KT, kidney transplantation; NA, not available.

Figure 1. Incidence and prevalence of end-stage kidney disease (ESKD) in different countries before vs. after the COVID-19 pandemic. (A) 
Incidence and (B) prevalence of ESKD in United States (US), European Union (EU), and South Korea. 
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vaccinated against COVID-19.
In conclusion, COVID-19 has had a significant impact on 

the incidence and prevalence of ESRD, with the extent of 
the effect varying by country. In South Korea, the nation-
al healthcare system remained relatively unchanged during 
the pandemic, and the impact of COVID-19 was minimal. 
For proper infection prevention and control, each dialysis 
unit should educate patients and healthcare staff, use per-
sonal protective equipment, maintain an optimal healthcare 
environment, detect infected patients early, and implement 
cohort isolation. In addition, improvement in the medical 
system to prepare for future renal disasters and infection 
is essential for the stable treatment of patients with ESKD.

REFERENCES

  1. Anand S, Montez-Rath M, Han J, et al. Prevalence of SARS-

CoV-2 antibodies in a large nationwide sample of patients 

on dialysis in the USA: a cross-sectional study. Lancet 

2020;396:1335-1344.

  2. Robinson BM, Guedes M, Alghonaim M, et al. Worldwide 

early impact of COVID-19 on dialysis patients and staff and 

lessons learned: a DOPPS roundtable discussion. Kidney Med 

2021;3:619-634.

  3. Park HC, Lee YK, Ko E, et al. COVID-19-related clinical out-

comes among Korean hemodialysis patients. Kidney Res Clin 

Pract 2022;41:591-600.

  4. United States Renal Data System. 2023 USRDS annual data 

report: epidemiology of kidney disease in the United States 

[Internet]. Bethesda (MD): National Institutes of Health, Na-

tional Institute of Diabetes and Digestive and Kidney Diseases, 

2023 [cited 2024 Oct 9]. Available at: https://usrds-adr.niddk.

nih.gov/2023/end-stage-renal-disease.

  5. European Renal Association Registry. ERA annual reports 

[Internet]. Amsterdam: European Renal Association. 2022 

[cited 2024 Oct 9]. Available at: https://www.era-online.org/

research-education/era-registry/annual-reports/.

  6. Korean Renal Data System. 2024 KORDS registry: trends in 

epidemiologic characteristics of end-stage kidney disease 

from 2023 KORDS (Korean Renal Data System) [Internet]. 

Seoul: Korean Society of Nephrology, 2024 [cited 2024 Oct 9]. 

Available at: https://ksn.or.kr/bbs/?code=report_eng.

  7. Wetmore JB, Johansen KL, Liu J, Peng Y, Gilbertson DT, Wein-

handl ED. Changes in treatment of patients with incident 

ESKD during the novel coronavirus disease 2019 pandemic. J 

Am Soc Nephrol 2021;32:2948-2957.

  8. Kim AY, Lee MJ, Choi H, Lee H, Park I. Kidney replacement 

therapy trends in end-stage kidney disease patients in South 

Korea during the COVID-19 pandemic. Korean J Intern Med 

2024;39:967-978.

  9. Sloan CE, Coffman CJ, Sanders LL, et al. Trends in peritoneal 

dialysis use in the United States after medicare payment re-

form. Clin J Am Soc Nephrol 2019;14:1763-1772.

10. Park HC, Kim DH, Yoo KD, et al. Korean clinical practice 

guidelines for preventing transmission of coronavirus disease 

2019 (COVID-19) in hemodialysis facilities. Kidney Res Clin 

Pract 2020;39:145-150.

Received : October 11, 2024
Accepted : October 18, 2024

Correspondence to
Young-Ki Lee, M.D., Ph.D.
Department of Internal Medicine, Hallym University Kangnam Sacred 
Heart Hospital, 1 Singil-ro, Yeongdeungpo-gu, Seoul 07441, Korea
Tel: +82-2-829-5214, Fax: +82-2-829-5309
E-mail: km2071@naver.com
https://orcid.org/0000-0003-3464-6144

Conflicts of interest
The authors disclose no conflicts.

Funding
None

www.kjim.org
https://doi.org/10.1016/s0140-6736(20)32009-2
https://doi.org/10.1016/s0140-6736(20)32009-2
https://doi.org/10.1016/s0140-6736(20)32009-2
https://doi.org/10.1016/s0140-6736(20)32009-2
https://doi.org/10.1016/j.xkme.2021.03.006
https://doi.org/10.1016/j.xkme.2021.03.006
https://doi.org/10.1016/j.xkme.2021.03.006
https://doi.org/10.1016/j.xkme.2021.03.006
https://doi.org/10.23876/j.krcp.22.023
https://doi.org/10.23876/j.krcp.22.023
https://doi.org/10.23876/j.krcp.22.023
https://usrds-adr.niddk.nih.gov/2023/end-stage-renal-disease
https://usrds-adr.niddk.nih.gov/2023/end-stage-renal-disease
https://usrds-adr.niddk.nih.gov/2023/end-stage-renal-disease
https://usrds-adr.niddk.nih.gov/2023/end-stage-renal-disease
https://usrds-adr.niddk.nih.gov/2023/end-stage-renal-disease
https://usrds-adr.niddk.nih.gov/2023/end-stage-renal-disease
https://www.era-online.org/research-education/era-registry/annual-reports/
https://www.era-online.org/research-education/era-registry/annual-reports/
https://www.era-online.org/research-education/era-registry/annual-reports/
https://www.era-online.org/research-education/era-registry/annual-reports/
https://ksn.or.kr/bbs/?code=report_eng
https://ksn.or.kr/bbs/?code=report_eng
https://ksn.or.kr/bbs/?code=report_eng
https://ksn.or.kr/bbs/?code=report_eng
https://ksn.or.kr/bbs/?code=report_eng
https://doi.org/10.1681/asn.2021040579
https://doi.org/10.1681/asn.2021040579
https://doi.org/10.1681/asn.2021040579
https://doi.org/10.1681/asn.2021040579
https://doi.org/10.3904/kjim.2024.052
https://doi.org/10.3904/kjim.2024.052
https://doi.org/10.3904/kjim.2024.052
https://doi.org/10.3904/kjim.2024.052
https://doi.org/10.2215/cjn.05910519
https://doi.org/10.2215/cjn.05910519
https://doi.org/10.2215/cjn.05910519
https://doi.org/10.23876/j.krcp.20.046
https://doi.org/10.23876/j.krcp.20.046
https://doi.org/10.23876/j.krcp.20.046
https://doi.org/10.23876/j.krcp.20.046

