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Abstract
Impact of the SARS-CoV-2 pandemic on the treatment and care of patients with chronic kidney disease in
Germany: Results of a nationwide survey Background/Aims The SARS-CoV-2 pandemic is a major
challenge for patients, healthcare professionals and populations worldwide. Many peculiarities arise in
dealing with outpatient and inpatient dialysis patients, patients with chronic kidney disease, or kidney
transplantation. We conducted this �rst nationwide survey in German dialysis facilities to map the
situation in May 2020, to explore the feasibility of the hygiene recommendations, and to identify changes
in non-dialysis CKD-patient treatment. Methods A cross-sectional voluntary online questionnaire survey
with 65 items was distributed by email using the mailing list of the DGfN as the scienti�c association for
Nephrology, the “Verband Deutscher Nierenzentren (DN)” as the association of German dialysis facilities
in private practice, and the “Kuratorium für Dialyse und Nierentransplantation (KfH)”, the largest non-
pro�t dialysis service provider in Germany. The target population was nephrologists in dialysis facilities.
382 participants took part in the survey. Results The majority of centers were able to treat SARS-CoV-2-
infected dialysis patients or had agreements with other centers to transfer these patients. Until mid-May
42% already treated SARS-CoV-2 infected dialysis Patients. Compliance with the hygiene
recommendations is considered high among employees and patients. Nevertheless 18% of the facilities
reported infected staff, which in 55% of the cases were presumably work-related. Changes in the area of
deployment of employees who belong to the risk group pressurize personnel situation in the dialysis
facilities, as well as sickness-related absences or quarantine orders by the health authorities.
Perspectively a majority expects economic losses (82%), shortage of safety equipment (53%) and staff
(74%), respectively. Conclusion The SARS-CoV-2 pandemic had a signi�cant impact on the care of
patients with chronic kidney disease, but there were no obvious de�cits in care. This is probably due to
the high degree of cooperation among dialysis provider and comprehensive recommendations of
nephrologists societies.

Introduction
The SARS-CoV-2 pandemic is a major challenge for patients, healthcare professionals and populations
worldwide. Many peculiarities arise in dealing with outpatient and inpatient dialysis patients, patients
with chronic kidney disease, or kidney transplantation. These patients belong to risk groups for severe
COVID-19 courses due to age, comorbidity or indispensable immunosuppressive treatment1.

Particular risks compared to other patient groups result from the regular three times weekly cohorted
treatment of dialysis patients who are immunologically weakened by their underlying disease.

The increased risk of SARS-CoV-2-infection is accentuated by the fact, that dialysis patients need
transportation to the dialysis facility. The majority of patients are regularly transported by quali�ed
ambulances, taxis, or – for economic reasons - group transportation.
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During the current SARS-CoV-2 pandemic, the staff of dialysis facilities are also exposed to a high risk of
SARS-CoV-2 infection due to the numerous and intense patient contacts. In addition, there is a high
demand for materials, including protective equipment for the personnel-intensive dialysis treatment.
Employees in dialysis facilities may also belong to risk groups for severe COVID-19 courses2.

To address the need for guidance in this situation, especially for dialysis patients, the German Society for
Nephrology (DGfN)3 and the European Renal Association (ERA-EDTA)4 published speci�c guidelines for
the prevention of infection and the handling of SARS-CoV-2-positive patients. They consider the
experience of Italy, Spain, or France that were hit much harder by the pandemic than Germany. Further,
general recommendations are given in Germany by the governmental public health body called the Robert
Koch Institute (RKI).

We conducted this survey in German dialysis facilities to map the situation in May 2020 and to explore
whether and how these recommendations can be implemented in reality.

Furthermore, we describe relevant changes in ambulatory treatment of non-dialysis CKD-patients.

Methods
We derived a questionnaire including 65 items from the recommendations of the COVID-19 working group
of the DGfN3. Our survey was designed as a multicentre, non-interventional and descriptive cross-
sectional study. The questionnaire was distributed by email using the mailing list of the DGfN as the
scienti�c association for Nephrology, the “Verband Deutscher Nierenzentren (DN)” as the association of
German dialysis facilities in private practice, and the “Kuratorium für Dialyse und Nierentransplantation
(KfH)”, the largest non-pro�t dialysis service provider in Germany. This approach enabled us to reach
virtually every dialysis facility in Germany.

The survey was conducted between 4th and 14th of May in 2020. All participants were kept anonymous.
The population of interest in this study was practicing nephrologists in dialysis facilities in Germany. For
this study approval by the Ethics Committee of the Faculty of Medicine of the Martin-Luther-University
was granted.

We used an online questionnaire which was stored on a LimeSurvey-Server hosted by the Martin-Luther-
University Halle-Wittenberg. Data protection and data security was guaranteed according to the German
data protection guidelines (Datenschutz-Grundverordnung, DSGVO). The questionnaire included 65 items,
split into 8 different parts (eSupplement).

Statistics
382 participants took part in the survey and 248 responded fully to the questionnaire. The missing data
analysis of the incompletely answered questionnaires showed that most of the answers were missing in
the section on immunosuppressed- and kidney transplant patients. Especially questions regarding COVID-
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19 infections in immunosuppressed- and kidney transplant patients resulted in higher numbers of
missing data. We used multiple imputation to address missing data5. We used predictive mean matching
for continuous and binary variables, for ordinal scaled variables polytomous logistic regression was
used. We assumed missing at random (MAR) as the underlying missing data mechanism.

Statistical analysis and preparation of �gures was performed using R6, for multiple imputation the MICE-
Package7 was used. Data analysis was carried out using descriptive statistics which are presented as
absolute or relative frequencies. Since there were no preliminary studies on this topic and the statistical
analyses are only of descriptive nature, we did not perform a dedicated power calculation. We calculated
the relative response rate by dividing the absolute number of responses by the number of dialysis centres
in Germany.

Results

Participants
A total of 382 persons responded to the questionnaire, we estimated the relative response rate at 52%.
77.0% (n = 294) of the participants were employed as medical directors, 16.2% (n = 62) as employed
nephrologists, 6.8% (n = 26) were nurses.

Predominantly the participants were employed in ambulatory dialysis centers (84,0%). 16,0% were
treating patients in hospital institutions. Since some participants were active in both the outpatient and
inpatient sector (9.5%), there was an overlap.

Among the participants from outpatient dialysis facilities 63.4% were occupied in private dialysis centers,
28.8.% by non-pro�t institutions and 7,9% by other institutions. According to the DGfN, this distribution of
providers re�ects the current outpatient care of dialysis patients8. The distribution of respondents among
the German states corresponds to the respective density of dialysis centers according to the quality
assurance report9. The size distribution of the dialysis facilities also re�ects a representative picture of
care (16.8% of the centers treated < 50 chronic dialysis patients, 30.9% treat between 50 and 100 patients,
52.4% treat > 100 patients).

In mid-May 2020, 55.0% of those surveyed had already treated dialysis patients with a proven SARS-CoV-
2 infection. Furthermore, 23.8% of the participants stated that they had treated immunosuppressed
patients with kidney disease and 8.9% kidney transplant patients with proven SARS-CoV-2 infection,
respectively.

Implementation of the hygiene recommendations
The DGfN recommends the appointment of (at least) one employee per dialysis facility to gather special
information about SARS-CoV-2 and making this information available to the team. This was
implemented in 81.4% of the participating centers. In 90.3% of the facilities, the staff was trained how to
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handle patients infected with SARS-CoV-2. The majority of the centers assessed the level of information
of the staff as being very good (22.5%) or good (51.8%). The compliance to follow the hygiene
regulations was high (28.5% very good; 44.5% good).

The majority of the facilities assessed the level of information of their patients about hygienic
precautions as very good (38.2%) or good (47.9%). Compliance with the hygiene requirements was
regarded as high (9.9% very good; 48.4% good). Overall, only 17.8% reported less well or poor compliance.
Patients were informed in 79.6% of cases by personal education, in 63.5% by postings and in 71.9% by
handouts. Patients with fever or acute respiratory disease are urged to call the institution by phone before
entering a dialysis facility so that the procedure can be coordinated and the remaining patients of the
center can be protected. Nevertheless, in 59.7% of the facilities, the situation arose that a patient only
reported such symptoms after entering the facility.

Changes in dialysis care
The DGfN guideline suggests that dialysis facilities plan in advance if they can treat SARS-CoV-2-infected
dialysis patients themselves or transfer them to other centers. Only 18.1% of the responding facilities
declined care for infected patients. The main reasons given were structural conditions of the buildings
(4%) and the insu�cient availability of protective equipment or disinfectants (1%). Nearly all centers that
cannot treat SARS-CoV-2- positive patients made arrangements with other dialysis providers to ensure
that patients can be treated if necessary.

In the pandemic situation, the DGfN advises against transporting patients in group transports. Group
transports are one way to reduce the high travel costs of outpatient dialysis care. Figure 1 shows the
impact of the pandemic on patient transport. The share of collective transports is clearly declining
(Fig. 1a - Change in group transport). A side effect is the signi�cant increase in the use of quali�ed
patient transport during the pandemic (Fig. 1b – Medically quali�ed transport).

A large proportion of the facilities (52.4%) carry out regular entrance checks (fever measurements) for
patients; these are carried out randomly in 42.9% and completely in 57.1% respectively.

Deployment of dialysis staff
As many as 24.9% of the facilities reported infections among their employees, 35.3% of which were
presumably work related.

There are no recommendations to carry out regular SARS-CoV-2 swabs on medical staff. Nevertheless,
8.9% of the facilities reported to rely on such swabs and 25.1% planned on implementing them. This is
probably due to a particular concern for the health status of staff, as 49.2% of the centers have identi�ed
staff who have an increased risk of severe COVID-19 courses due to age or previous illnesses. In almost
all cases this has led to a change in the daily work routine (Fig. 2 – Deployment of staff).

Figure 2
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If a shortage in staff occurs in critical infrastructure facilities (i.e. also dialysis facilities) the Robert Koch
Institute allow that contact persons (with limited exposure risk) can proceed their work under strict
hygienic conditions. Such a critical situation was identi�ed by 25.1% of the reporting centers.

Outpatient care for non-dialysis CKD-Patients and patients
with kidney transplantation
The presentation of patients in the nephrological outpatient clinics was generally signi�cantly reduced,
80.9% of the facilities reported having reduced presentation frequencies. 61.8% of those surveyed stated
that they offered a telephone or video consultation, 61.3% also prescribed medication without patient
contact in the pandemic situation.

Almost all nephrological facilities treated immunosuppressed patients with renal insu�ciency and
patients after kidney transplantation. These patients are at risk of suffering a severe COVID-19 course
due to the underlying disease and therapeutic immunosuppression. Most facilities have reacted to this
with changes in care (Table 1- Change in care of immunosuppressed and kidney transplanted patients).

The ERA-EDTA has published recommendations on how to deal with immunosuppression in kidney
transplant patients, but only 29% of the respondents who treated SARS-CoV-2-infected patients with a
kidney transplant followed these recommendations. 36% were unaware of these recommendations.

Perspective
In mid-May, scepticism prevailed with regard to the further development in the care of patients with
chronic kidney disease. Future staff shortages were considered very likely by 21.5% and likely by 44.0%,
respectively, of those surveyed. Lack of protective equipment was feared by 18.1% (very likely) and 34.6%
(likely), respectively.

Finally, the participants were asked to give their assessment of whether the SARS-CoV-2 pandemic would
have economic consequences for their institution (Fig. 3 - Perspective economic consequences ).

Discussion
The treatment of chronic dialysis patients always requires high demands on hygiene for several reasons.
Renal insu�ciency leads to immunode�ciency and increased susceptibility to infection10,11. Patients are
regularly treated in dialysis centers in a coherent manner three times weekly while they are in a non-
medical and therefore not hygienically controllable environment between treatments. In addition, many
patients are transported to and from treatment-facilities by taxi, group transport or quali�ed ambulance
services. This is a complex situation even when dealing with multi-resistant bacteria12, and it became a
challenge in the context of the pandemic.

Experience from Italy13 and Spain14 indicates that dialysis patients have a particularly high mortality risk
(approx. 30%) when infected with SARS-CoV-2. The German Society for Nephrology (DGfN) therefore
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made organizational and hygienic recommendations3 at an early stage to protect this vulnerable patient
group. Persons under therapeutic immunosuppression are also at risk, including patients with a kidney
transplant. Recommendations for dealing with immunosuppression were formulated by the European
Renal Association4.

This survey shows that dialysis facilities in Germany felt well informed and prepared, and both staff and
patients followed the hygiene measures well, according to the respondents. Thus, 81.9% of the facilities
also felt able to continue treatment of dialysis patients when they got infected with SARS-CoV-2, although
the separation or cohorting places high demands on premises and staff. Facilities that were unable to do
this have made arrangements with other providers to ensure that patients are cared for in all cases.
Dialysis care is secured - also through cooperation across the boundaries of different providers.

The pandemic has brought signi�cant changes in patient transport management. Medically necessary
journeys to dialysis are fully covered by the health care insurance system in Germany, accounting for up
to 20% of the total costs of renal replacement therapy. For this reason, collective transports are often
organized - unless there are medical reasons not to do so. In the pandemic situation group transports of
dialysis patients in one vehicle are not recommended by the DGfN. The changeover to individual
transport has taken place on a large scale, although not nationwide. This is associated with relevant
additional costs, as is the expansion of the use of quali�ed patient transport. It will be challenging to �nd
a balance between infection prevention and economy in the further course of the pandemic.

The deployment of staff in the dialysis center, especially the deployment of employees who belong to the
risk group for severe COVID-19 courses, is also a burden for the facilities. According to the participating
facilities, work related SARS-CoV-2 infections have already occurred. This constellation met the
requirements for recognition as an occupational disease15.

Changes in the area of deployment of employees who belong to the risk group pressurize personnel
situation in the dialysis facilities, as well as sickness-related absences or quarantine orders by the health
authorities. Against the background of the highly specialized quali�cation requirements in dialysis care, it
is remarkable that so far only 16% of the facilities have experienced severe staff shortage, which under a
rule of exception allows the continued use of contact persons of COVID-19 patients in patient care16.

As in all areas of outpatient care, patient contacts have been signi�cantly reduced in recent weeks.
Patients under therapeutic immunosuppression, e.g. for glomerulonephritis or after kidney
transplantation, are particularly at risk of infection. It is very comprehensible that the frequency of
presentation of these patients in the outpatient clinics was deliberately reduced, but this is not without
risks. Especially in the early stages of therapy, frequent corrections of the dosage of immunosuppressive
drugs are necessary. After organ transplantation, some immunosuppressive drugs are adjusted according
to plasma levels.
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Immunosuppression is not reduced prophylactically after kidney transplantation. This procedure is in
accordance with the recommendations of the ERA-EDTA4 ,according to which a reduction of
immunosuppression in COVID-19 infection, graded according to the severity of the disease, is planned,
but not as a prophylactic measure.

This survey was the �rst nationwide survey and analysis among nephrologist about the SARS-CoV-2
epidemic in Germany.

Through the different involved organisations (DGfN, DN, KfH) we could almost reach every nephrologist
in Germany.This resulted in a good response rate, especially among medical directors who in general
represent a dialysis facility and primarily in�uence the implementation of hygiene recommendation and
care of dialysis and CKD-non-dialysis patients.

The distribution of provider (private, non-pro�t and others) in our survey re�ects the current outpatient
care of dialysis patients in Germany.

With our approach we achieved a good representativeness of dialysis facilities in Germany. General
limitations of non-interventional and descriptive cross-sectional studies also apply to our survey.

In summary, the SARS-CoV-2 pandemic already has had a signi�cant impact on the care of patients with
chronic kidney disease in Germany, although infection numbers were lower than in several neighbouring
countries. However, evident de�cits in the treatment are not obvious.

This is due to the high degree of willingness to cooperate across different dialysis providers and the
comprehensive formulation of practical recommendations by the professional associations.
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Figure 2

Deployment of staff
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Figure 3

Perspective economic consequences
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