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ABSTRACT

Objective: The Turkish Society of Nephrology Registry collects data on hemodialysis, peritoneal dialysis, and transplanta-
tion annually. Registry reports are printed every year as a booklet, and this is the 30th year of registry reports. Unlike previ-
ous years, registry reports include an additional chapter this year due to the coronavirus disease 2019 pandemic. The effect 
and results of the coronavirus disease-2019 pandemic on kidney replacement therapies are presented in the 2020 reports.
Methods: We obtained data from the Turkish Society of Nephrology 2020 registry report and summarized the coronavirus 
disea​se-19​-asso​ciate​d data and statistics for kidney replacement therapy patients.
Results: The number of patients on kidney replacement therapy was 83 350 individuals at the end of 2020. A total of 
1610 kidney replacement therapy patients were infected with SARS-CoV-2. Hemodialysis had the highest frequency of 
coronavirus disease 2019 (19.5%), followed by transplantation (12.2%) and peritoneal dialysis (8.6%). The mortality rate 
was highest in peritoneal dialysis patients with 29.6%, 24.4% in HD, and 11.2 % in kidney transplant recipients.
Conclusion: Coronavirus disease 2019 has significant effects on the survey of patients undergoing kidney replacement 
therapy through severe complications.
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INTRODUCTION
Coronavirus disease 2019 (COVID-19) caused a global 
outbreak in Wuhan, China, resulting in a pandemic at 
the end of 2019.1 Coronavirus disease 2019 has vari-
able clinical features ranging from asymptomatic to 
respiratory failure. Severe illness can occur in other-
wise healthy individuals of any age, but it frequently 
emerges in adults with older age or comorbidity. 
Several demographic features and laboratory abnor-
malities have also been associated with the severe 
disease.

Chronic kidney disease (CKD) is listed as comorbidity 
related to undesired outcomes in the COVID-19 course. 
Patients undergoing hemodialysis (HD) therapy are 

at high risk of severe complications if infections occur 
because their immune systems are suppressed and 
have significant comorbidities.2 A meta-analysis of 
4 studies indicated a 3-fold increased possibility for 
severe COVID-19.3 Hospitalized COVID-19 patients with 
CKD, including CKD G3-G5, HD, and kidney transplant 
recipients (KTRs), have significantly higher mortal-
ity than patients without kidney disease. CKD G3-G5 
patients have an in-hospital mortality rate as much as 
HD patients, which may be in part because of similar age 
and comorbidity burden.4

Patients on kidney replacement therapy (KRT) com-
prise a vulnerable population, and the mortality 
rate of COVID-19 has increased in all modalities.5, 6 
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Coronavirus disease 2019 is common among patients receiv-
ing maintenance dialysis, particularly those residing in con-
gregate settings. Also, results reveal that COVID-19-related 
mortality rate exceeds 20% among maintenance dialysis 
patients.7

This article purposes to present the frequency, diagnosis, 
survival, and death rates of COVID-19 in patients with KRT in 
Türkiye in 2020.

METHODS
We provide a summary of the 2020 registry report. More compre-
hensive and detailed data can be found in the booklet “Registry 
of the nephrology, dialysis, and transplantation in Türkiye, 
Registry 2020” published by the Turkish Society of Nephrology 
(TSN). Current and previous reports can be accessed from the 
website of the TSN (www.tsn.org.tr). We collected data from 
selected KRT centers; moreover, we extensively used a database 
under the supervision of the Ministry of Health to obtain com-
plete data. This approach is used since 2012.

RESULTS
The registry report contains an analysis of data from 66 centers 
in Türkiye. While TSN has been publishing registry reports for 
many years, it has been in contact with centers whose data are 
reliable and robust. Primarily, patients were evaluated for KRT 
modalities and the frequency of COVID-19 was determined for 
each group. The disease frequency was determined as most fre-
quent in the HD group (19.5%). The results are summarized in 
Table 1 and demonstrated in Figure 1.

SARS-CoV-2 infection diagnosis methods of the patients were 
analyzed and reverse trans​cript​ase-p​olyme​rase chain reaction 
(PCR) was determined as the most frequent method used in all 
KRT modalities. The results are summarized in Table 2.

The COVID-19 mortality rate was investigated and the highest 
mortality rate was determined in the peritoneal dialysis (PD) 
group (29.6%). The results are summarized in Table 3 and dem-
onstrated in Figure 2.

Table 1.  Numbers and Frequencies of Coronavirus Disease 2019 in 
Kidney Replacement Therapy Patients

Patients

Kidney Replacement Therapy Modalities

Hemodialysis
Peritoneal 

Dialysis Transplantation

Total 5.357 963 5102

Infected 1.049 118 443

Frequency (%) 19.58 12.25 8.68
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Figure  1.  Coronavirus disease 2019 frequency in kidney replacement 
therapy modalities.

Table 2.  Analysis of Coronavirus Disease 2019 Diagnostic Methods 
in Kidney Replacement Therapy Modalities

COVID-19 
Diagnostic 
Method

Hemodialysis
Peritoneal 

Dialysis Transplantation

n % n % n %

Nasopharyngeal 
swab PCR

926 88.27 95 80.51 388 87.58

Antibodies
(SARS-CoV-2 IgM/
IgG)

22 2.10 5 4.24 0 0

Only Lung CT 99 9.44 15 12.71 33 7.45

Unknown 2 0.19 3 2.54 22 4.97

CT, computed tomography; PCR, polymerase chain reaction.

Table 3.  Mortality Rate of Kidney Replacement Therapy Patients 
with Coronavirus Disease 2019 Diagnosis by Modalities

Patients Hemodialysis
Peritoneal 

Dialysis Transplantation

Infected 1.049 118 443

Death 256 35 50

Mortality (%) 24.40 29.66 11.29

MAIN POINTS

•	 Coronavirus disease 2019 (COVID-19) has a high complication 
rate worldwide, especially in patients with comorbidities like 
chronic kidney disease.

•	 The incidence of COVID-19 is highest in hemodialysis patients, 
and this is due to the fact that it is a center-based treatment.

•	 All kidney replacement therapies have a high risk of mortality 
from COVID-19.
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disease are listed and summarized in Table 4.

Hemodialysis Evaluation
In the analysis of HD center data, 56.6% of the centers were 
within the hospital, where COVID-19 patients were admitted 
and hospitalized.

Dialysis in a separate room was determined as the most frequent 
(62.1%) arrangement in HD centers for COVID-19-diagnosed 
patients during the pandemic.

The analysis of the distribution of HD patients with COVID-19 
by dialysis duration revealed that the 1–5 years subgroup was 
the most frequent (40.5%) in 2020. Nasopharyngeal swab PCR 
was the most commonly (88.2%) used diagnostic method for 
COVID-19 in HD patients. Diabetes mellitus was determined 
as the most frequently (45.1%) accompanied comorbidity in 
1049 HD patients with COVID-19 in 2020.

The distribution of HD patients with COVID-19 by follow-up and 
treatment type was analyzed and hospitalization in a pandemic 
clinic was determined as the most frequent (31.7%) application 

in 2020. The distribution of HD patients, who died due to COVID-
19 by dialysis duration was analyzed and the over 20-year age 
group was determined as the most frequent (31.7%) in 2020. 
Malignancy was determined as the most frequently (41.3%) 
accompanied comorbidity to death in HD patients due to 
COVID-19 in 2020.

Peritoneal Dialysis Evaluation
In the analyzed data from PD centers, 87.8% of centers were 
within the hospital, where COVID-19 patients were admitted 
and hospitalized.

In the distribution of PD patients with COVID-19 by type of PD 
modality in 2020, the automated PD group has 13.2% frequency 
and continuous ambulatory PD group has 11.7% frequency. In 
the distribution of PD patients with COVID-19 by dialysis dura-
tion analysis, 44.9% of patients had 1-5 years of duration in 2020. 
Nasopharyngeal swab PCR was the most commonly (80.5%) 
used diagnostic method for COVID-19 in PD patients. Diabetes 
mellitus was determined as the most frequently (24.5%) accom-
panied comorbidity in 118 PD patients with COVID-19 in 2020. 
In the distribution of PD patients with COVID-19 by follow-up 
and treatment type, hospitalization in pandemic clinics was 
determined as the most frequent (43.2%) preference in 2020. 
In the distribution of COVID-19-related death in PD patients by 
dialysis vintage, the 16-20 years subgroup had the highest fre-
quency (50.0%). Diabetes mellitus was determined as the most 
frequently (48.2%) accompanied comorbidity in PD patients 
who died due to COVID-19 in 2020. Temporary HD or hemodi-
afiltration requirement was determined as the most frequent 
(15.2%) COVID-19 complication in 118 PD patients, during and 
after disease in 2020.

Kidney Transplantation Evaluation
Data analysis from transplantation centers showed that 90% of 
centers were within the hospital, where COVID-19 patients were 
admitted and hospitalized.

In the analysis of COVID-19 frequency in the KTRs by donor 
type, 8.7% in living donors, and 8.2% in deceased donors. In 
the analysis of allograft survival in KTRs with COVID-19 diagno-
sis, 6-10 years age group was determined as the most frequent 
(40.8%). Nasopharyngeal swab PCR was the most commonly 
(87.5%) used diagnostic method for COVID-19 in KTRs. Diabetes 
mellitus was determined as the most frequently (32.0%) 
accompanying comorbidity in 443 KTRs with COVID-19 in 2020. 
In the analysis of the distribution of KTRs with COVID-19 by 
follow-up and treatment, ambulatory follow-up was the most 
frequent (45.1%) application in 2020. In the distribution of 
COVID-19-related death rate by age in KTRs, the most frequent 
subgroup was the 65-74 years age group (29.1%) in 2020. In the 
distribution of COVID-19-related death in KTRs by allograft sur-
vival, the 11-15 years subgroup was determined as the highest 
frequency (16.2%). Malignancy was determined as the most 
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Figure  2.  Coronavirus disease 2019 mortality rate in kidney replacement 
therapy modalities.

Table 4.  Frequencies of Coronavirus Disease 2019-Related 
Complications in Kidney Transplant Recipients

Complications n %

Temporary HD/HDF/PD requirement 18 4.06

Permanent transition to dialysis in the first 3 months 2 0.45

More than 20% increase in creatinine level in the first 
3 months

49 11.06

Acute rejection attack in the first 3 months 0 0

Venous or arterial thrombosis 5 1.13

HDF, hemodiafiltration; HD, hemodialysis; PD, peritoneal dialysis.
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frequent (25.0%) comorbidity accompanying COVID-19-related 
death in KTRs.

DISCUSSION
The TSN Registry collects data about HD, PD, and transplan-
tation annually. Unlike previous years, the registry report 
includes an additional chapter in 2020 due to the COVID-
19 pandemic. The presentation of COVID-19 effect on KRT is 
important because of the requirement of dialysis practice 
arrangements.

Coronavirus disease 2019 also influenced patients with CKD, 
kidney allograft recipients, and patients on dialysis. Chronic 
kidney disease was listed in comorbidities classified as risk 
factors for severe COVID-19 by the Centers for Disease Control 
and Prevention in 2021.8 The SARS-CoV-2 infection mortal-
ity rate was significantly higher among CKD patients than in 
patients with normal kidney functions, and severe disease risk 
increased.9, 10

Furthermore, KRT patients receiving in-center HD have a 
remarkably increased risk of infection with SARS-CoV-2 than 
HD patients, who received care via telehealth and home dialy-
sis.11 Also, infected center dialysis HD patients simplify the 
transmission of the virus due to thrice-weekly travel to a cen-
ter with groups and exposure to patients and staff at the dialy-
sis unit.12

Peritoneal dialysis patients, can continue dialysis while safely 
self-isolating at home. Indeed, the International Society of 
Peritoneal Dialysis has provided recommendations on the man-
agement of patients receiving PD in the setting of COVID-19. 
This report advised that people on PD should stay at home, 
and hospital visits should be minimized and reserved only for 
urgent needs.13

Most KTRs tend to have infections and malignancies because 
of lifelong immunosuppressive therapy. Consequently, an 
increased risk of severe COVID-19 and complications are 
observed among KTRs due to chronic immunosuppression and 
comorbidities.14

The COVID-19 pandemic has led to significant changes in KRT 
practice. In particular, many centers had to suspend their trans-
plantation activities, and as a result, the number of patients 
who underwent kidney transplantation decreased significantly 
compared to previous years. In addition, routine follow-up of 
PD and transplant patients has been disrupted.

As expected, the COVID-19 transmission rate was highest in 
in-center HD patients (19.5%) and lowest in kidney transplant 
patients (8.7%), and 12.2% of PD patients were infected with 
SARS-CoV-2. These results support the importance of isolation 
in preventing infection. The highest mortality rate was deter-
mined in PD patients, and this circumstance may have resulted 

from the disruption in the routine follow-up of the patients and 
late diagnosis. Although COVID-19 infection affected patients 
from all age groups at approximately similar rates, it was noted 
that the death rate gradually increased with age. Therewithal, 
the mortality rate was dramatically higher in patients with 
comorbidities, such as diabetes, chronic obstructive pulmo-
nary disease, and heart failure.8

The registry does not include data about COVID-19 vaccination 
in KRT patients because vaccines were not approved in 2020 in 
Türkiye. In conclusion, we believe that these data are not only 
significant for nephrology practice but also provide utility for 
improving new strategies to struggle with COVID-19.
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