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Abstract

Background There are no reports of a large-scale survey on the infection prevention measures against coronavirus disease
2019 (COVID-19) in nephrology facilities. This study investigated the facility-level nephrology practices adopted during the
COVID-19 pandemic and their associated challenges. Additionally, the treatment patterns and outcomes of chronic kidney
disease (CKD) patients with COVID-19 were reviewed.

Methods We conducted a nationwide questionnaire survey of 704 educational facilities that were certified by the Japanese
Society of Nephrology (JSN) from October 20, 2020 to November 16, 2020. The questionnaire reviewed the facility char-
acteristics, infection prevention measures taken during routine nephrology practice, impact of COVID-19 on nephrology
practice, experiences in managing CKD patients with COVID-19, and nosocomial transmission in the nephrology unit.
Results Of the 347 facilities that responded, 95.1% checked outpatients’ body temperatures and COVID-19 symptoms at their
visits. To reduce face-to-face contact, 80% and 70% of the facilities lengthened the intervals between outpatient visits and
introduced online/telephonic consultations, respectively. As a result, more than half of the hospitals experienced a decrease
in the numbers of outpatients and inpatients (64% and 50%, respectively). During the study period, 347 facilities managed
479 CKD patients with COVID-19. Oxygen administration and mechanical ventilation were performed for 47.8% and 16.5%
of the patients, respectively, with a 9.2% total mortality rate.

Conclusion This survey demonstrated that JSN-certified educational nephrology facilities adopted multiple measures to
manage the COVID-19 pandemic; however, they faced several challenges. Sharing these experiences could standardize these
approaches and prepare us better for the future.
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Introduction

Chronic kidney disease (CKD) is a risk factor for end-stage
kidney disease, as well as a variety of other conditions, such
as cardiovascular diseases and dementia [1-3]. With respect
to the recent spread of coronavirus disease 2019 (COVID-
19), which is caused by severe acute respiratory syndrome
coronavirus 2, CKD has been identified as a risk factor for
severe COVID-19 [4].

The COVID-19 outbreak was first confirmed in China
in November 2019 [5], and the first Japanese COVID-19
patient was identified in January 2020 [6]. Due to the rapid
spread of COVID-19 after April 2020, facilities have strug-
gled to manage their patients, both with and without symp-
toms that were suggestive of COVID-19. Despite the dire
situation, pre-dialysis CKD patients still required regular
outpatient visits for medical checkups and prescriptions, as
well as hospital admissions, if necessary. However, during
the COVID-19 pandemic, each facility may have cared for
pre-dialysis CKD patients in different ways. The types of
infection prevention measures and consultation systems that
were adopted in each nephrology department have not been
investigated on a nationwide scale.

In this study, we conducted a nationwide questionnaire
survey that targeted educational facilities certified by the
Japanese Society of Nephrology (JSN), to investigate
the types of infection prevention measures taken against
COVID-19, and to assess the challenges faced by these
nephrology facilities due to these measures. The summary of
the survey results will prove useful for the comparison and
standardization of the management of COVID-19 in patients
with CKD and allow for better preparation for the future or
the next pandemic.

Materials and methods
Surveyed hospitals

This research targeted JSN-certified educational facilities
(N=704). The JSN was established in 1959 and has worked
to spread correct knowledge about kidney diseases to the
public, while conducting research on nephrology and its
related fields, which could benefit the public. The society
has over 10,000 members.

Questionnaire development

The COVID-19 Task Force Committee was established by
the Japanese Association of Dialysis Physicians (JADP),
Japanese Society for Dialysis Therapy (JSDT), and JSN [7].

The authors in this study comprised part of the task force
committee members. The committee summarized the impor-
tant points in the medical care system and infection preven-
tion measures for patients with CKD during the COVID-
19 pandemic. The study contents and methodology were
developed and refined based on this summary. Draft survey
instruments were distributed to the committee members, and
feedback was gathered through e-mail comments, as well as
through in-person discussion.

The final Japanese version of the questionnaire and its
English translation are shown in the Online Appendix. The
questionnaire consisted of 5 parts: (i) facility characteristics
(8 questions), (ii) infection prevention measures in routine
nephrology practice (7 questions), (iii) impact of COVID-
19 on routine nephrology practice (8 questions), (iv) expe-
riences with managing CKD patients with COVID-19 (7
questions), and (v) nosocomial transmission in the nephrol-
ogy department (3 questions). Nosocomial transmission was
defined as horizontal COVID-19 transmission among the
staff or patients in the facility.

The JSN ethics review board approved this study
(approval number 80). Informed consent was not necessary
as this study was a facility-based survey that did not require
individual patient’s information. Therefore, the need for
written informed consent was waived.

Data collection

The questionnaires were sent by mail to eligible facilities
and simultaneously distributed by e-mail from the 3 related
societies and associations (JADP, JSDT, and JSN). The
response period was from October 20, 2020 to November
16, 2020. There were 2 response methods: (1) the response
form could be faxed in or (2) a web form could be filled out.

Data analysis

We summarized the data from the questionnaires that were
returned from the 374 facilities for descriptive purposes.
We compared the implementation statuses of the infection
prevention measures that were taken in the medical institu-
tions that were designated for specific infectious diseases
and other facilities using the Chi-squared test.

SAS® University Edition (SAS Institute, Cary, NC,
United States) was used for the analysis.

Results
Part 1: characteristics of the participating facilities

Of the 704 JSN-certified educational facilities, a total of 347
facilities responded (49.3% response rate). The facilities that
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responded were distributed throughout Japan, and there were
no obvious differences in the response rates between the
regions, which were as follows: Hokkaido, 50.0%; Tohoku,
62.1%; Kanto (excluding Tokyo), 44.5%; Tokyo, 55.2%;
Chubu, 48.9%; Kinki, 44.8%; Chugoku, 54.5%; Shikoku,
40.0%; Kyusyu, 53.3%; and Okinawa, 57.1%. Among the
347 facilities that responded to the survey, 31.7% were
officially designated for the management of infectious dis-
eases in the Japanese healthcare system, which was simi-
lar to 29.7% among the JSN-certified educational facilities
(N=704) targeted in the current survey.

Part 2: implementation statuses of the infection
prevention measures during the COVID-19
pandemic

Table 1 shows the percentages of the facilities that were
reported as “yes” for each question. Both the overall percent-
ages and proportions according to the institutions’ infec-
tious disease treatment designations are shown. Overall,
20.2% answered that all medical staff wore goggles or face
shields at all times during general practice, and only 4.9%
wore disposable, non-permeable gowns, or plastic aprons.
Additionally, 76.7% and 89.6% responded that medical staff
wore goggles or face shields, and disposable, non-permea-
ble gowns or plastic aprons, respectively, when perform-
ing invasive procedures. When patients visited the facili-
ties, 95.1% used temperature measurements and interviews
around COVID-19-related symptoms to check all outpa-
tients, regardless of whether they were suspected of having
an infectious disease. There were no significant differences
between the groups for any of the five questions when the
facilities were evaluated according to their infectious disease
treatment designations.

With respect to the inpatients, 66.7% of the surveyed
facilities conducted some form of COVID-19 screening

test (such as polymerase chain reaction [PCR] and antigen
tests, chest computed tomography [CT], or a combina-
tion of these tests [11.0%, 8.7%, 7.2%, and 39.8%, respec-
tively]) for emergency admissions, while 34.0% did so for
scheduled admissions (PCR and antigen tests, chest CT,
or a combination of these tests [18.2%, 1.7%, 4.9%, and
9.2%]).

Part 3: impact of COVID-19 on routine nephrology
practice

The majority of facilities (64%) experienced a decrease
in the number of outpatients (Fig. 1A). Notably, 1.7%
reported a substantial decrease (50% or more) in the num-
ber of outpatients. Similarly, 50% of the facilities showed
a decrease in the number of inpatients (Fig. 1B), including
2.3% that reported a substantial decrease (50% or more).
However, some facilities (2.3%) did report a small increase
(10% to 30%) in the number of inpatients.

To minimize patient contact, 80% of the facilities indi-
cated that they extended the intervals between the outpa-
tient visits and 70% of facilities reported that they imple-
mented online or telephonic consultations. Overall, 13% of
the facilities experienced problems related to the extension
of the interval between visits or online/telephonic con-
sultations. Table 2 lists the details of each problem that
was reported by the facilities that responded. Many of the
responses mentioned inadequate drug-dosage adjustment
and worsened management due to the lack of face-to-face
consultation and/or blood tests. Some inconveniences in
hospital operations were also reported, such as worsened
hospital incomes and increased burden on the back office.

Table 1 Implementation statuses of the infection prevention measures at each nephrology facility, both overall and according to the facilities’

designated statuses for the treatment of specific infectious diseases

Overall Medical institutions that were p value
(N=347) designated for the treatment
n (%) of specific infectious diseases
Yes (N=110) No (N=237)
n (%) n (%)
Q1 All the medical staff wear goggles or face shields at all times during general practice 70 (20.2) 19 (17.3) 51 (21.5) 0.359
Q2 All the medical staff wear disposable, non-permeable gowns or plastic aprons at all 17 (4.9) 5(4.5) 12 (5.1) 0.835
times during general practice
Q3 Medical staffs who are performing invasive procedures wear goggles or face shields 266 (76.7) 79 (71.8) 187 (78.9) 0.147
Q4 Medical staffs who are performing invasive procedures wear disposable, non-perme- 311 (89.6) 95 (86.4) 216 (91.1) 0.175
able gowns, or plastic aprons
Q5 At their visit, all patients are screened for infectious diseases through temperature 330(95.1) 102 (92.7) 228 (96.2) 0.163

measurements and interviews about symptoms
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Fig. 1 The distribution of A
the facilities according to the

change in the proportion of (A)
outpatients and (B) inpatients

per facility

ONo change

0-30 to -10 % decline
@-50 to -30 % decline
B More than -50 % decline

B+10 to +30 % increase
ONo change

0-30 to -10 % decline
0-50 to -30 % decline

B More than -50 % decline

Table 2 List of the inconveniences that were caused by the extended intervals between visits or the implementation of online/telephonic medical

care

Issues related to the treatment of patients with chronic kidney disease

Inadequate drug-dosage adjustment (21 answers in total)
- Worsened management of renal anemia (13 answers)

- Worsened glycemic control (3 answers)

- Worsened blood pressure control (2 answers)

- Delayed steroid dose reduction (1 answer)

Inadequate management due to lack of face-to-face examination and blood tests (20 answers in total)

- Renal function deterioration and/or worsened urinary protein (11 answers)

- The occurrence of acute heart failure, resulting in hospitalization (1 answer)

- Worsened systemic lupus erythematosus status (1 answer)

- Decreased ability to complete activities of daily living and worsened dementia symptoms (1 answer)

Patients asked for continuation of online/telephonic medical care despite the poor suitability (6 answers)

Increased number of patients who interrupted or discontinued hospital visits (2 answers)

Ran out of prescriptions (1 answer)

Issues related to the operation of the hospital

Decreased hospital profits (2 answers)
Increased burden on the back office (1 answer)

Confusion in relation to the provision of both regular and online/telephonic medical care (1 answer)

Patients did not answer the phone calls, which resulted in extended clinic hours (1 answer)

Part 4: treatment patterns and outcomes
of Japanese CKD patients with COVID-19

Of the 374 participating facilities, 125 (33%) treated CKD
patients with COVID-19. There were 4.3 patients treated per
facility on average (standard deviation, 6.8), with the high-
est number of patients at 50. In total, there were 479 CKD

patients with COVID-19. The facilities that were designated
for infectious disease treatment managed 175 out of the 479
patients (37%), while the remaining 304 patients (63%) were
treated at other facilities.

The percentages of patients who received each treatment
are shown in Fig. 2A. Almost half of the patients with CKD
who were infected with COVID-19 (47.8%) required oxygen
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Fig.2 A Treatment patterns and

B distribution of the outcomes A
(when the survey was per-

formed) of the chronic kidney

disease patients with coronavi-

rus disease 2019 (COVID-19,

n=479)

Percentage (%)
0 10 20 30 40 50 60

Oxygen administration I 7.3
Ventilator control I 16.5
Extracorporeal membrane oxygenation Hll 2.9

Continuous renal replacement therapy I 10.6

Transient hemodialysis I 6.9

Initiation of Maintenance hemodialysis 1 2.1

Endotoxin absorption therapy Il 3.8

administration, while 16.5% required ventilatory support,
and 2.9% required extracorporeal membrane oxygenation
treatment. Transient hemodialysis was performed for 16.9%
of the patients with CKD, and 2.1% started maintenance
hemodialysis because of worsened kidney function due to
COVID-19.

In terms of the outcomes, although almost half of the
patients (56.6%) recovered from COVID-19, there were
COVID-19-related deaths reported in 9.2% of the patients,
and severe complications such as cerebral infarction or foot
gangrene were observed in 2.3% of the patients (Fig. 2B).
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B Severe complications
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0O Unknown outcome at the time of survey

Part 5: experiences with nosocomial COVID-19
transmission in the nephrology departments

A total of 14 facilities responded that they experienced
nosocomial COVID-19 transmission. Thirteen hospitals
provided the actual number of infected staff members
and patients. The number of infected persons per hospital
ranged from 1 to 26, with a median of 4 (interquartile
range 2-7). The staff accounted for 39.0% of the infected
persons (Fig. 3).
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Discussion

This study was the first nationwide survey of JSN-certified
educational facilities that investigated the impact of the
COVID-19 pandemic on the medical care system, as well
as the infection control measures that were adopted at each
facility. Through this study, we understood the real-time
clinical situation in nephrology facilities in Japan. We
hope that this information is useful in standardizing meas-
ures at each facility in case of similar future global health
emergencies. The survey revealed several issues in clinical
practice during the COVID-19 pandemic; this information
is beneficial for all the medical staffs in the nephrology
units and the patients with CKD, especially in Japan.
Most facilities prevented nosocomial transmission by
measuring temperatures, checking symptoms when out-
patients came to the hospital (Table 1, Question 05), and
by performing a form of COVID-19 test for emergency
admissions. However, only a few facilities always used
goggles or face shields, and disposable, non-permeable
gowns or plastic aprons during outpatient consultations.
COVID-19 tests for regular admissions were also per-
formed in a small number of facilities. Such measures
will likely be necessary if community-acquired COVID-
19 becomes more widespread. It should be noted that this
survey was conducted from October to November 2020,
during the period between the “second wave” and “third
wave” in Japan. Thus, infection control measures may have
changed thereafter. When the facilities were compared
according to their designated statuses for the management
of infectious diseases, there were no obvious differences in
the implementation rates of infection prevention measures.
Many of the nephrology facilities that responded to this
survey adopted measures such as extension of the inter-
vals between consultations and/or provision of medical
care using online tools and/or telephones to avoid face-
to-face contact; however, this caused problems and incon-
veniences with medical treatment that directly affected
patients. Examples of such cases were included in the
survey results, such as inadequate drug-dosage adjust-
ment and worsened disease management due to a lack
of physical examination and blood tests (Table 2). These
reports provoked concerns about whether patients with
CKD were being treated properly during the COVID-19
pandemic. In addition, these measures raised issues related
to hospital management. Some hospitals reported that the
introduction of online and/or telephonic medical services
resulted in a decrease in their profits due to the reimburse-
ment system in Japan (Table 2). Moreover, the numbers
of outpatients and inpatients decreased in more than half
of the facilities that responded (Fig. 1). Other countries
reported the same phenomenon, i.e., a decrease in hospital

admissions and outpatient visits for diseases other than
COVID-19 [8-10].

There are concerns that the combined effect of the afore-
mentioned phenomena will have a negative impact on future
maintenance of the medical system. Although the number
of patients with COVID-19 in Japan is relatively small com-
pared to other countries in Europe and the United States
[11], our survey results show that COVID-19 still has a sig-
nificant influence on the medical system.

In this facility-level analysis of treatment patterns and
outcomes of CKD patients with COVID-19, the mortal-
ity rate was at least 9.2%. It is possible that this is a low
estimate, because the clinical outcomes of 30.3% of the
patients were unknown when the survey was performed. A
substantial proportion of the patients (47.8%) required oxy-
gen administration, and 16.5% needed ventilatory support,
while the previous report of the 5,194 COVID-19 patients
in Japanese general population showed that 32.1% received
oxygen administration and 7.5% received ventilator sup-
port or extracorporeal membrane oxygenation treatment
[12]. These results were consistent with those of previous
reports. This suggests that CKD is a risk factor for severe
COVID-19 [4]. However, because this questionnaire targeted
a relatively large-volume hospital, it is also possible that the
results may have disproportionately represented relatively
severe disease. In addition, since we did not collect indi-
vidual patients’ information, such as their age or CKD stage,
in this survey, we were unable to make adjustments based on
individual background factors.

In the facilities where nosocomial COVID-19 trans-
mission occurred, the staff accounted for 39.0% of the
infected cases; thus, we proposed that not only did noso-
comial transmission have a direct negative impact on the
affected patients, but it also led to a significant reduction in
the number of available medical staff and a decrease in the
quality of medical care for patients who were unaffected by
COVID-19.

This study had several limitations. First, the response
rate was 49.3%. Although the response rate did not vary
widely among the different regions in Japan, or with/without
designation for the management of infectious diseases, it is
unclear how well the participating facilities represented the
total population for other aspects, such as the facility size or
its equipment level. In addition, there may have been recall
bias or misreporting in the questionnaire, which may have
led to misclassification of the results. Finally, as previously
mentioned, we were unable to collect detailed information
on individual patients’ characteristics (such as age, CKD
stage, and comorbidities) in the section of the survey that
dealt with the treatment patterns and the patients’ COVID-
19-related outcomes. In this respect, further research is
required to investigate the association between CKD status,
stage, and treatment, and COVID-19-related outcomes.
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This nationwide survey demonstrated that several neph-
rology facilities took various measures to treat patients with
CKD safely, even during the COVID-19 pandemic. How-
ever, these facilities were still confronted by problems that
were associated with the hastily implemented measures.
Some problems were directly related to patient care, and
these problems should be resolved promptly. Our results also
suggested that patients with CKD may be more susceptible
to severe COVID-19 symptoms; however, further examina-
tion of this concept in more detailed studies is required.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10157-021-02082-z.
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