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Abstract

Background: More than three hundred thousand hemodialysis (HD) patients exist in Japan. The average of vintage
of Japanese hemodialysis patients was longer than Western country. Longer and older hemodialysis patients tend
to have various complications to be hospitalized and treated by various departments. However, the clinical
management practices for HD inpatients are not well-known. In this study, we investigated the clinical
management practices for HD inpatients in national university hospitals in Japan.

Methods: The questionnaire-based survey was conducted among HD management specialists of 42 national
university hospitals in Japan via online correspondence or letters. This survey investigated their clinical
management practices for HD inpatients of other departments. The responses were obtained from 173 (69%) of
249 HD management specialists among 37 (90%) of the 42 facilities.

Results: The majority (87%) of HD management specialists were aware of the importance of medical intervention
by HD specialists for the management of HD inpatients. However, only approximately 20% of HD management
specialists regularly ordered blood examination and chest X-ray for the management of HD inpatients of other
departments. Dialysis physicians with less experience faced more difficulty in managing HD inpatients of other
departments, than experienced HD management specialists. The main reason for this difficulty was poor
communication with the attending physicians, lack of management rules, and short duration of hospital stay of HD
inpatients.

Conclusions: This study indicated that the clinical management practices for HD inpatients in other department
were different for each HD management specialists and were affected by their clinical experience. Good
communication and established inter-departmental HD management rules would be necessary.
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Introduction
The number of hemodialysis (HD) patients is growing all
over the world [1]. Because of the advancement of HD tech-
niques, tools, systems, and various new drugs, the prognosis
of patients requiring HD has improved. Patients requiring
HD, including elderly patients, often undergo various types
of surgeries, especially for cardiovascular diseases [2]. HD
inpatients are ordinarily managed by a variety of specialists
to treat complications that require hospitalization.

Recently, the important role of the “hospitalist” for in-
patient care has been reported. A hospitalist is a licensed
physician who practices in a hospital and treats a variety
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of illnesses and injuries. HD management specialists are
expected to play the role of “hospitalist” through the man-
aging of the general condition of HD inpatients. There are
some reports that the nephrologist’s involvement in the
ICU unit may improve patients’ prognosis [3, 4].

There are several large cohort studies on the practice pat-
tern of HD outpatients in the world, including the Dialysis
Outcomes and Practice Patterns Study (DOPPS study) [5].
Further, in Japan, the J-DOPPS (the Japanese-Dialysis Out-
comes and Practice Patterns) and Japanese Society for Dia-
lysis Therapy (JSDT) registries have published some useful
reports about practice patterns, ESA management, vascular
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Fig. 2 Clinical practice pattern at the dialysis center. Responses for questions 5 to 10. Each question is listed below. Responses were 5th grade of
Likert-scale. Question 5: How often do you check laboratory data of other departments’ inpatients on hemodialysis when you are on duty at the
hemodialysis center? Question 6: How often do you order blood examination for other departments’ inpatients on hemodialysis when you are on
duty at the hemodialysis center? Question 7: How often do you order blood examination for inpatients on hemodialysis at other departments?
Question 8: How often do you order chest X-ray for inpatients on hemodialysis at other departments when you are on duty at the hemodialysis
center? Question 9: How often do you advise the physician responsible at other departments for inpatients on hemodialysis about the patient’s
fluid or food as nutrition when you are on duty at the hemodialysis center? Question 10: How often do you advise the physician responsible for
inpatients on hemodialysis at other departments about the medication (especially phosphate binder) when you are on duty at the
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Fig. 3 The responses of question 4. Question 4: Does your HD center have a manual or rules to treat the HD inpatients of other departments?
Responses were “Yes” or “No”
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access, CKD-MBD, and modality [6, 7]. However, the actual
clinical management practices for HD inpatients of other
departments are not well-known.

Critically ill patients requiring HD with multiple
complications are often referred to the large general
hospitals. The Japanese national university hospitals
are large general hospitals and exist in almost all pre-
fectures in Japan. To identify the management prac-
tices for HD inpatients, we conducted a questionnaire
survey at all the 42 national university hospitals in
Japan.

Methods

This study was a cross-sectional study conducted from
August to November 2018. The subjects of this study
were all physicians who managed HD at the HD centers
in the 42 national university hospitals in Japan. We sent
an email requesting cooperation with the survey to all of
the representatives of the HD centers to ask them to en-
courage all HD management physicians to complete this
questionnaire survey via online or a letter.

The items of the questionnaire included physicians’
characteristics (specialty, experience, and working form),
management of procedures ordered by the other depart-
ments (blood examination, chest X-ray, fluid, and
nutrition), a rule for management of HD inpatients of
other departments, and physician’s opinion regarding
management of HD inpatients of other departments.
The ethical committee of Oita University approved this
survey (approval number 1377).

Statistical analysis

We conducted an ordinal logistic regression analysis to
determine the factors associated with dialysis physician’s
practice patterns or their feeling. This analysis included
various factors such as physician’s characteristics (ex-
perience and working form) and facilities’ characteristics
(rules for managing HD inpatients of other departments,
HD management by a single department or multiple de-
partments). A p-value <0.05 was considered statistically
significant. JMP (Ver 13.2.1) was used in this study.

Results

All 42 facilities agreed to participate in this question-
naire survey. The responses were obtained from 173
(69%) of 249 HD management specialists among 37
(88%) of the 42 facilities. The response rate of the letters
and the e-mail was 54.8 and 84.0%, respectively.

Characteristics of facilities

Thirty-one HD centers (84% of 37 centers) were
managed by the physicians from a single department
(nephrology = 24, urology = 6, emergency = 1), whereas
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6 HD centers (16%) were managed by physicians from
two departments (nephrology and urology = 5, nephrol-
ogy and emergency = 1) (Fig 1a).

Characteristics of participants (questions 1, 2, 3-1, 4-1, 4-2)

We asked for characteristics of participants in ques-
tion 1 to question 3, like specialty and experiences. In
this survey, 127 Nephrologists, 46 Urologist and 2
Emergency doctors responded (Fig. 1b) Among the
173 HD management specialists, the number of physi-
cians working at the HD centers for less than 5 years,
5-9 years, 10-14 years, 15-19 years, and more than
20 years was 50 (29%), 45 (26%), 27 (16%), 32 (18%),
and 19 (11%), respectively. Forty-one physicians (24%)
were working full-time at HD centers, whereas the
remaining 132 physicians (76%) were working at both
the HD center and in other departments (Fig. 1c).

Practice pattern (questions 5-10)

Concerning managing HD inpatients of other department,
only 31% of HD management specialists regularly check
laboratory data and only 21% of HD management special-
ists regularly check chest X-ray (Fig. 2). In addition, the
percentage of ordering laboratory test or chest X-ray by
HD management specialists was less than 20%. Most of
HD management specialists advise for meal and medica-
tion of HD inpatients of other departments only when
they asked for or they feel necessity (Fig. 2).

Table 1 The consistency (%) of the responses to Q5-Q10 within
the same facility

Facilities The consistency (%) of the answers to the questions
hiang @ Q@ Q7 @ Q@ Q0
A (18) 56 61 72 61 50 56

B (12) 42 42 67 58 83 67
can 45 73 82 64 64 73
D (10) 80 100 40 90 100 100
E(10) 50 70 70 70 70 80

F 9 33 78 78 89 67 89
G (8) 75 88 88 88 63 75
H(8) 50 75 50 75 38 88
1(7) 57 100 100 100 100 100
J(6) 67 67 67 50 100 100
K (©6) 50 67 33 67 50 33
L) 60 80 80 80 60 60
M (5) 60 60 40 80 80 80
N (5) 40 100 60 100 100 100

We analyzed the consistency of each response from the same facilities, which
had more than four responders. Question 5 is frequency of checking
laboratory data. Question 6 is frequency of ordering of laboratory data.
Question 7 is frequency of checking chest X-ray. Question 8 is frequency of
ordering of chest X-ray. Question 9 is frequency of advising for medication.
Question 10 is frequency of advising for fluid or nutrition
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Management policy and differences in clinical practices
within the same facility (question 4)

A shared management policy or rules in the facilities were
made in 60% of HD management specialists (Fig. 3). Even
within the same hospital, the management policy differed
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among individual physicians. We examined the differences
between the actual practice patterns within the same facil-
ities, where more than four physicians responded to the
survey. The average consistency was approximately 40—
70% for each practice (Table 1).
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Fig. 4 Perception of dialysis physicians. a Responses for question 13. Question 13: What do you think about the importance of dialysis physician’s
involvement in managing HD patients of other departments? Responses were 5th grade of Likert scale (a) very important, (b) important, (c)

neither agree nor disagree, (d) not so important, (e) not important. b Feeling of difficulty for management HD. Question 14: Do you feel difficulty
when you manage patients with hemodialysis at other departments? Responses were (a) strongly agree, (b) agree, (c) neither agree nor disagree,
(d) disagree, (e) strongly disagree. ¢ Analyzed responses for the question above categorized by their experience for 5 years. d Analyzed responses
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Table 2 Multivariate ordinal logistic analysis: the factors related to the difficulty in managing HD patients of other departments

Factors Coefficient (95% Cl) p value
Experience at HD center (per 5 years increase) — 023 (- 045, - 0.02) 0.048
Facility's rule in managing of HD patients of other departments (yes vs. no) 0.28 (- 0.38, 0.20) 0.54
Working full time at HD center (vs. part-time) —0.09 (- 007, 062) 0.11
Single department (vs. multiple departments) - 022 (- 057,0.12) 021

This analysis included multiple factors such as physician’s characteristics (department, experience by 5 years, and working form) and facilities’ characteristic (rules
for managing HD inpatients of other departments and HD management by single or multiple departments)

Cl confidence interval

The perception of HD management physicians (questions

13-15)

Eighty-seven percent of HD management specialists were
aware of the importance of medical intervention by HD
specialists for the management of HD inpatient (Fig. 4a).
Most physicians find it difficult or think it to be a burden
when managing HD inpatients in other departments, and
the physicians with lesser experience faced more difficulty
than experienced physicians (Fig. 4b, c). After adjusting
four independent variables (single/multiple departments),
working style (full-time/part-time in HD center), duration
of HD experience (by five years), and having shared rules
(yes/no), physician’s experience was significantly associ-
ated with the feeling of difficulty in the management of
HD inpatients in other departments (Table 2). The main
reason for this difficulty was poor communication with at-
tending physicians of the other department, lack of man-
agement rules, and short duration of hospital stay of HD
patients (Fig. 5).

Discussions

The current study showed that the physicians working
at the HD centers in Japanese university hospitals
were mainly nephrologists and urologists. Approxi-
mately two-thirds of them worked at both the HD
center and their primary department (nephrology or
urology). More than 60% facilities had a management
policy of HD inpatients shared among HD manage-
ment specialists. Even the practice patterns of HD

management (checking laboratory data, chest X-ray,
and medication) within the same facilities differed
among individual physicians. The feeling of difficulty
in the management of HD inpatients of other depart-
ments was significantly correlated with the physician’s
experience in HD management.

Some reports by using big data showed that HD pa-
tients have a higher mortality risk after surgery than
non-dialysis patients [8, 9]. The reason for this is that
HD patients tend to have multiple comorbidities, includ-
ing cardiovascular disease, hypertension, diabetes melli-
tus, and compromised status because of their old age
and frailty state [10, 11]. The HD management special-
ists treating HD inpatients should monitor the dosage of
various drugs, the contents of infusion fluids, and nutri-
tion. For the prevention of complications after surgery, it
is vital that HD management specialists should involve
in HD patients’ treatment, even if they are treated in
other departments.

In Japan, a general hospitalist recently plays an essen-
tial role in caring for critically ill inpatients [12]. They
can save medical costs and manage patients’ care well
with co-managing physicians in other departments [13].
We believed that HD management specialists are a gen-
eral hospitalist for HD patient care. Therefore, active
intervention by HD management specialists is important
for the prognosis of HD patients. However, several stud-
ies reported that some “barriers” hinder good collabor-
ation between general hospitalist and co-managing
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¢) no regular conference

hospital stay of such patients, (e) others

a) the different department

d) the short hospital stay
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Fig. 5 Responses for question 15. Question 15: Choose the reason why you feel difficulty in managing inpatients with hemodialysis at other

departments? (You can choose more than response) Responses were (a) because of the different divisions, (b) because of no specific way to
communicate with the other department, (c) because of no regular conference with the other department, (d) because of the short duration of
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physicians in other departments because of limited con-
ference time and/or lack of positive interpersonal inter-
actions, such as having worked together previously [14] .
The current study indicated that the clinical experience
of the dialysis physician influenced their feeling
burdened with HD management. Abundant clinical ex-
perience may remove the “barriers” between the HD
management specialists and the co-managing physicians
in other departments. To reduce the burden on HD
management specialists regardless of their clinical ex-
perience, standardized manuals, or unified treatment
policies within the facility, would be needed. However,
60% of the study facilities had shared management pol-
icy among physicians. Only 11% and 7.5% of physicians
regularly order laboratory data and chest X-ray. Fifty-
five percent and 36% physicians check laboratory data
and chest X-ray regularly or only when if they feel ne-
cessity. This means actual practice pattern differs from
each physician, and the involvement of the HD manage-
ment physicians might be affected by their motivations.
Even in the same facilities, the responses for each prac-
tice patterns were different from 40 to 70% in this study.
This situation may make HD management specialists
face difficulty in HD management.

This study has several limitations. First, this is a
questionnaire-based study where physicians voluntarily
participated, and only national university hospitals
participated. Therefore, there might be a selection
bias. Caution is required to generalize the findings.
Second, this study was based on a questionnaire sur-
vey, and thus, the actual practice pattern might not
be the same as those demonstrated by the responses.
Third, we did not collect the gender of participants,
so we cannot analyze gender differences. Despite
these limitations, this study has some strengths. First,
this is the first survey clarifying the clinical manage-
ment practices of physicians for HD inpatients. Sec-
ond, the response rate of this survey from HD
management specialists was very high, and question-
naire responses were obtained from all physicians in-
volved in HD management in all national university
hospitals throughout Japan. These advantages make
the results of the study reliable.

In conclusion, the clinical management practices for
HD inpatients in other departments were different for
each physician involved in HD management. The
physician’s clinical experience might affect their HD
management. For a good prognosis of HD inpatients,
good communication and  established inter-
departmental HD management rules appear to be ne-
cessary. We recommend that all facilities having an
HD center make efforts to establish manuals and
rules to standardize management practices for HD
management specialists.
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