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ABSTRACT

Objective: This study aims to determine the difference in the coronavirus disease 2019 incidence between our patient 
group performing home dialysis, including home hemodialysis and peritoneal dialysis, and our patient group performing 
in-center hemodialysis.
Methods: The study consists of the patients followed up in our center: 58 scheduled hemodialysis, 9 home hemodialy-
sis, and 54 peritoneal dialysis patients. All the patients were closely followed for the coronavirus disease 2019 symptoms 
between March 2020 and May 2020. The follow-up intervals of our patients who underwent peritoneal dialysis and home 
hemodialysis were increased from 1 month to 2 months; all of them were contacted over the phone at the beginning of 
the pandemic and 2 months later, and the patients were questioned in terms of the coronavirus disease 2019 symptoms. 
Relevant descriptive statistics were presented. Binary logistic regression model was applied to compare the development 
of coronavirus disease 2019 in the patient group who performed home dialysis (home hemodialysis and peritoneal dialysis) 
and in the patient group who performed in-center hemodialysis via the glm function in R that fits generalized linear models. 
Age and the number of critical comorbidities (diabetes mellitus, hypertension, coronary artery disease, congestive heart 
failure, and chronic obstructive lung disease) were employed as the other independent variables in the model.
Results: Three of the 58 patients who underwent dialysis in our center were followed up in our pandemic service with the 
diagnosis of coronavirus disease 2019. Coronavirus disease 2019 positivity was not detected in any patient who applied 
dialysis methods at home. The number of critical comorbidities appeared as the only significant variable in explaining the 
development of COVID-19 (P = .0569<0.10). The non-reflection of the difference of the applied methods (in-center hemo-
dialysis vs. home dialysis (home hemodialysis and peritoneal dialysis)) in coronavirus disease 2019 development to the 
statistics may be due to the somewhat low number of total observations. 
Conclusion: In our study, we observed no peritoneal dialysis or home hemodialysis patient diagnosed with coronavirus 
disease 2019 in our center during the pandemic period. Home dialysis methods may prove to be the gold standard treat-
ment, especially during the pandemic period.
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INTRODUCTION
Coronavirus disease 2019 (COVID-19), which started in 
December 2019 in Wuhan, China, is a disease caused by 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). In addition to the symptoms such as flu-like ones, 
high fever, dyspnea, and dry cough, severe pneumonia 

may accompany the course of the COVID-19 disease. 
COVID-19 affected the whole world in a short time, and 
it was declared as a pandemic by the World Health 
Organization (WHO) on March 11, 2020.1 In the same day, 
approximately 2.5 months after the first case seen in 
China, the first COVID-19 case was diagnosed in Turkey.
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COVID-19 has high morbidity and mortality, especially both in 
the elderly and in the patients with comorbidity.1 Considering the 
advanced age of most of the chronic kidney patients under renal 
replacement therapy (RRT), the accompanying comorbidities 
such as diabetes mellitus (DM), hypertension (HT), cardiovascu-
lar disease, chronic obstructive pulmonary disease (COPD), and 
the suppression in the immune system, this patient population 
constitutes an important risk group for COVID-19.2 It has been 
reported that the mortality rate in this patient group is higher 
than that in the general population in the past epidemics.1

Socialization of the in-center hemodialysis (ICHD) patients due to 
their dependence on dialysis centers requires special attention 
to this patient group during the pandemic period. Hemodialysis 
(HD) centers can be a potential risk factor in the spread of the dis-
ease due to the fact that many patients are in the same environ-
ment at the same time, they come into contact with healthcare 
personnel who may be carriers of the disease-causing agent, and 
they have common areas of use such as clothing and the trans-
portation vehicles. For this reason, in order to minimize the risk 
of transmission of infection, especially during pandemic periods, 
patients should be screened as to whether they developed symp-
toms or not in each session, the positive/suspicious cases should 
be separated from the healthy groups, and additional measures 
should be taken for HD patients.

Peritoneal dialysis (PD) and home hemodialysis (HHD) are the 
dialysis methods applied by the patients themselves and for 
which they are primarily responsible for the treatment. It can be 
considered that they are the luckiest group among the patients 
under RRT during the pandemic period due to the ease of social 
isolation and the non-usage of immunosuppressives as in renal 
transplant patients. Therefore, the low risk of the transmission of 
infection should be revealed and emphasized adequately while 
informing the patients with chronic kidney disease (CKD) about 
the dialysis methods at home during the RRT training phase. In 
parallel with this assessment, we tried to reveal the importance 
of home dialysis methods by predicting that the risk of the trans-
mission of infection will be less in the patient group performing 
dialysis at home. Our information about the COVID-19 infection 
in the literature is composed mostly of the patients who received 
HD treatment, and especially HD treatment in the centers. 
Information on the incidence of COVID-19 in HHD and PD patients 
is rather limited. This study aims to determine the difference in the 
COVID-2019 incidence between home dialysis and ICHD patients.

METHODS
The analysis period of our study extends from March 2020, the 
start date of the pandemic in Turkey, to May 2020, when the 
cases started to decrease. The study included the patients who 
entered HD in our hospital, 58 of whom are ICHD patients, 9 of 
whom are HHD patients, and 54 PD patients; all are over the 
age of 18 and were followed up by our clinic. All of our dialy-
sis patients were trained on the prevention from the COVID-19 
pandemic. Regarding the performed study, the relevant approv-
als were received from the Ministry of Health of the Republic of 
Turkey (approval no: 2020-05-03T21-12-41) and from the Ethics 
Committee of Ankara City Hospital (approval no: E1-20-476; 
date: May 14, 2020).

At the onset of the pandemic, the files of all our PD patients 
were examined and the appointments of the appropriate PD 
patients were postponed. Patients with dialysis inadequacy 
and/or ultrafiltration problems were questioned by telephone 
with the tele-medicine method, and their prescriptions were 
written out remotely. All patients were screened over the 
phone and were questioned in terms of the most common 
symptoms in COVID-19, the contact with their family or sur-
rounding patients diagnosed with COVID-19, and application 
to the other centers due to COVID-19. Demographic data, 
accompanying comorbidities, and dialysis durations of all 
the patients were carefully recorded. For the reproducibility 
of the research, we shared the data set of the study in a data 
repository.3

Statistical Analysis
We have used chi-square test of independence in order to deter-
mine whether there is a significant relationship between two 
categorical variables. A P value of < .10 was accepted to reveal a 
statistical significance. We have used R programming language 
in data analysis (R Core Team, 2021. R: A language and envi-
ronment for statistical computing. R Foundation for Statistical 
Computing, Vienna, Austria).

RESULTS
During the pandemic, we followed up 2422 (1592 suspected and 
830 certain) COVID-19 cases who were admitted to the medi-
cal wards in our hospital and 684 (555 suspected and 129 cer-
tain) COVID-19 cases who were admitted to the intensive care 
unit (ICU) between March 2020 and May 2020. In this 2-month 
period, the number of COVID-19(+) ICHD patients who got the 
scheduled (standard thrice weekly) HD treatment and followed 
up in our pandemic wards and ICUs was 70. Three of these 70 
ICHD patients were the patients who get HD treatment in our 
own center (Figure 1). In the study, no COVID-19 positivity 
was detected in any of our patients who received PD or HHD 
treatment.

Likewise, among the patients who were tested positive for 
COVID-19, no PD and HHD patients were found who are fol-
lowed up in another unit.

MAIN POINTS

•	 Information on the incidence of COVID-19 in HHD and PD 
patients is rather limited.

•	 Home dialysis is a method performed in an isolated environ-
ment at home. 

•	 Home dialysis proved to be the gold standard treatment, dur-
ing the pandemic period.
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We also analyzed the granular information such as age, gender, 
the duration of CKD, the duration of RRT, the disease comor-
bidities, and the smoking of the patients (Table 1). Although we 
handled the patients of different ethnicities as well, we did not 
include it here since the ratio of non-Turkish patients among all 
the patients was relatively small.

DISCUSSION
The novel COVID-19, caused by the SARS-CoV-2 virus, is an infec-
tious disease with very high contagiousness and is transmitted 
by droplets thrown out by coughing or sneezing or via contacts 
with others.4 The number of individuals affected by the disease 
is increasing day by day. Common symptoms of the COVID-19 
infection are generally fever (44-98%), cough (68-76%), myalgia 
(18%), and fatigue (18%).5,6 It may be accompanied by dyspnea, 
loss of appetite, headache, abdominal pain, and diarrhea. 
In more severe cases, pneumonia, acute respiratory distress 
syndrome, shock, and multi-organ failure may be observed. 
However, in some of the infected individuals, the asymptomatic 
or insidious symptoms may be observed, instead.6

The largest COVID-19 case series, including 44 672 cases, 
has been published in China recently, and in this study, the 
total mortality rate was determined as 2.3%. In the study, it 
was determined that the mortality is higher in advanced age 
(mortality rates are 1.3% in the 50-59 age group, 3.6% in the 
60-69 age group, 8% in the 70-79 age group, and 14.8% in the 
≥80 age group); the mortality was 10.5% in the patients with 
cardiovascular disease, 7.3% in the presence of DM, 6.3% in 
the patients with chronic respiratory disease, 6% in the pres-
ence of HT, and 5.6% in those with malignancy.5 However, 
this extensive study lacks the incidence or mortality data of 
CKD patients. Considering the above-mentioned very same 
comorbidities accompanying CKD, it can be predicted that the 
COVID-19 incidence and the eventual mortality will be high in 
CKD patients.

The presence of silent carriers and the gathering of many 
patients in a closed environment in HD centers can cause the 
virus to spread easily. Considering that most of them enter 
HD in the center use the transport vehicles in groups and are 
relatively close to each other during HD, it is obvious that the 
infection transmission risks are high.7 It can be said that dialy-
sis patients experience infective diseases more severely due to 
the advanced age, the comorbidities (e.g., DM, HT, cardiovas-
cular disease, previous cerebrovascular event, and COPD), and 
impaired immune systems. As is known, infection is the second 
most common cause of mortality in the end-stage renal disease 
(ESRD) after the first common cause, that is, the cardiovascular 
diseases.8

In a study conducted in HD centers in Wuhan, the COVID-19 infec-
tion was detected in 10% of the patients and 6.4% of the health-
care personnel.9 Again, according to another study from Italy 
in Lombardy, 18 HD patients (30%) were infected in an HD unit 
with 60 patients during the COVID-19 pandemic.10 This study 
also included only ICHD patients.

When we look at the COVID-19 incidence data in PD and HHD, 
we see relatively very low figures. In Milan, the epicenter of the 
pandemic in Italy, in 2 of the largest Nephrology Clinics where 
330 HD patients and 50 PD patients were followed up, 20 HD (6%) 
and only 1 PD (5%) patients were diagnosed with COVID-19.11 In 
the paper of Sachdeva et al12 published in July 2020, it was deter-
mined that only 11 (2.6%) of the 419 ESRD patients hospitalized 
for COVID-19 were PD patients. In another single-center study 
performed in the United States, 2 (3.3%) of the 59 ESRD patients 
hospitalized for COVID-19 were reported to have PD.13 Studies 
show that PD patients have lower COVID-19 incidence than the 
ICHD patients among RRT modalities.

During the pandemic, between March 2020 and May 2020, we 
followed up 1592 suspected and 830 certain COVID-19 cases 

Figure 1.  Visual summary of the distribution of the patients. HD, hemodialysis; HHD, home hemodialysis; ICHD, in-center hemodialysis; ICU, intensive care unit;  
PD, peritoneal dialysis; RRT, renal replacement therapy. 



Köksal Cevher et al. Home Dialysis in COVID-19 Pandemic� Turk J Nephrol 2022; 31(1): 27-32

30

who were admitted to the medical wards in our hospital, and 
besides these 2422 cases, we also followed up 555 suspected 
and 129 certain COVID-19 cases who were admitted to the ICU. 
All in all, we followed up 3106 COVID-19 cases. Of these cases, a 
total of 70 cases were identified to receive HD treatment. Three 
of these 70 ICHD patients were the patients who get HD treat-
ment in our own center. In our study, among the patients diag-
nosed with COVID-19, no patients were detected to be treated 
with PD or HHD.

Home dialysis methods, including PD and HHD, are effective 
RRT modalities, and both PD and HHD have similar effects on 
quality of life.14 Despite the reports showing that home dialysis 
is more cost-effective than ICHD in developed countries, ICHD is 
preferred more.14

When it comes to the data of Turkey, the prominent pattern 
of increase in the rate of patients having PD till 2008 has been 
replaced by a downward trend after 2008. According to the 
2018 registry data, the percentage distribution of the patients 
under RRT was realized such that 74.82% of them have HD and 
3.94% of them have PD. The distribution of patients having HD 
was revealed as 95.06% ICHD and 0.92% HHD.15

The RRTs performed at home have many advantages. First 
of all, as stated above, they provide the opportunity to man-
age patients remotely, thus reducing the risk of transmission 
of infections during an epidemic. In this context, Advancing 
American Kidney Health Initiative underlines that home dial-
ysis should be promoted as an opportunity for patients to be 
included in their treatment. Flexibility not only applies to dialy-
sis but also to diet and more commonly lifestyle. Better protec-
tion of residual renal function (RRF), saving the time efficiently, 
limiting the travel from home to center and then from center to 
home, and having lower cost are among the other advantages 
of the RRTs performed at home.16 PD provides flexibility and 
autonomy similar to HHD. Studies show that patients who start 
ESRD treatment with PD and have to switch to ICHD later on 
have better long-term outcomes than the patients treated with 
ICHD alone in ESRD treatment.17 Therefore, PD and HHD are, in 
all respects, excellent initial modalities for the patients starting 
programmed dialysis.17

As in Turkey and the United States, the rate of home dialysis 
methods in the world is very low compared to ICHD. However, 
with the overwhelming pandemic, the danger arising from 
the high risk of transmission of COVID-19 infection in ICHD 
has turned the eyes back to the home dialysis methods. In 
the pandemic, consensus views on the importance of home 
dialysis have begun to be expressed. The recommendations of 
Canadian Society of Nephrology (CSN) on this issue were pub-
lished in April 2020.18 According to the CSN, the patients wishing 
to switch from ICHD to PD for any reason, including reducing 
the risk of COVID-19, have been suggested to be considered for 

Table 1.  The Granular Descriptive Statistics of the Analyzed 
Patients

Variables ICHD (n = 58) HHD (n = 9) PD (n = 54)

Age (mean ± SD)

  COVID(−) 57.0 ± 14.7 40.9 ± 9.9 53.6 ± 13.2

  COVID(+) 54.3 ± 18.6 - -

Gender, n (%)

  F 27 (46.55) 5 (55.55) 25 (46.30)

  M 31 (53.45) 4 (44.45) 29 (53.70)

CKD duration (year) 
(mean ± SD)

9.1 ± 7.3 7.3 ± 5.1 7.1 ± 5.9

RRT duration (year) 
(mean ± SD)

6.4 ± 5.6 3.5 ± 2.5 3.1 ± 3.6*

Comorbidities, n (%)

  DM

    Yes 15 (25.8) 3 (33.3) 14 (25.9)

    No 41 (70.6) 6 (66.6) 40 (74.0)

    Unknown 2 (3.4) 0 (0) 0 (0)

  HT

    Yes 40 (68.9) 5 (55.5) 45 (83.3)

    No 18 (31.0) 4 (44.4) 9 (16.6)

    Unknown 0 (0) 0 (0) 0 (0)

  CAD

    Yes 12 (20.6) 0 (0) 9 (16.6)

    No 45 (77.5) 9 (100) 45 (83.3)

    Unknown 1 (1.72) 0 (0) 0 (0)

  CHF

    Yes 6 (10.3) 1 (11.1) 3 (5.55)

    No 51 (87.9) 8 (88.8) 51 (94.4)

    Unknown 1 (1.72) 0 (0) 0 (0)

  COLD

    Yes 2 (3.44) 1 (11.1) 1 (1.85)

    No 55 (94.8) 8 (88.8) 53 (98.1)

    Unknown 1 (1.72) 0 (0) 0 (0)

Smoking, n

  Yes 9 3 14

  No 47 6 39

  Unknown 0 0 1

  Ex-smoker 2 0 0

*The existence of some ≈0 values in the data resulted in the “SD > mean” case.
CAD, coronary artery disease; CHF, congestive heart failure; COLD, chronic 
obstructive lung disease;  COVID-19, coronavirus disease 2019; DM, diabetes mel-
litus; HHD, home hemodialysis; HT, hypertension; ICHD, in-center hemodialysis; 
PD, peritoneal dialysis.
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emergency PD catheter placement. In order to reduce the risk 
of COVID-19 transmission by reducing the contacts with clin-
ics and hospitals, CSN also recommends that all the patients 
needing RRT be advised that home dialysis should be preferred 
over ICHD.

Dialysis treatments at home generally do not require additional 
nursing support, so social distance is maintained. Follow-up vis-
its can be done every 2-3 months during the pandemic14; even 
the necessary information can be received by phone. During the 
pandemic, except for emergencies, we learned about the clini-
cal situations of our PD patients by talking over the phone at 
the end of the first month. Based on their clinical situations, we 
wrote the compliant PD prescriptions and organized their gen-
eral treatment. We started outpatient clinic controls of stable 
patients that we do monthly, every 2 months. At the end of the 
second month, we observed that the patients were euvolemic 
and their total RRF did not decrease, their solute clearance 
was good, and there were no negative changes in laboratory 
aspects. 

As recommended by the Canadian Nephrology Association, 
we postponed elective procedures such as routine perito-
neal equalization tests and clearance measurements in all 
patients to avoid pandemics. Likewise, just as the Canadian 
Nephrology Association has postponed the transfer set change 
for 6-9 months,18 we did not change the transfer sets except for 
emergencies.

As a result, within the scope of all the protective measures we 
have taken, we did not find any COVID-19 positivity in any of our 
patients who underwent dialysis at home, even during the peak 
of the pandemic.

Home dialysis methods have come to the forefront among renal 
replacement therapies (RRTs) due to the minimal risk of the 
infection transmission as they are performed in an isolated envi-
ronment at home and due to the non-usage of immunosuppres-
sive agents as in renal transplant patients. In our study, besides 
the clinical and survival advantages of PD and HHD, the absence 
of PD or home HD patients diagnosed with COVID-19 proved 
that these 2 treatments may prove the gold standard treat-
ment that should be emphasized especially during a pandemic 
period. As nephrologists, we are of the opinion that we should 
learn the methods of protecting our patients under RRT in the 
fight against the new waves of the COVID-19 pandemic or a pos-
sible pandemic due to another cause, and that considering the 
relationship between pandemic and RRT modalities, we should 
give the home dialysis methods the value they deserve.
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