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Introduction: It is extremely important for patients with diabetes undergoing
maintenance hemodialysis (MHD) to receive regular ophthalmologic examinations.
However, even in the field of MHD in Japan, where there are many hemodialysis
patients and the survival rate is said to be one of the highest in the world, we often see
patients with diabetes who do not receive regular ophthalmologic examinations. In this
study, we surveyed the status of ophthalmology consultations and the use of diabetic eye
notebook (DEN) among hemodialysis patients with diabetes at hemodialysis clinics to
confirm the current situation, with the aim of confirming the effectiveness of education on
consultation behavior by medical care staff.

Materials and Methods: This study included 38 diabetic hemodialysis patients
attending one MHD clinic in Japan for one year from March 2018 to March 2019. In the
first fact-finding survey in March 2018, hemodialysis care unit nurses (HCUNs) in the
hemodialysis unit asked the diabetic hemodialysis patients whether they had consulted an
ophthalmologist and used the DEN. Based on the results, the HCUNs recommended that
hemodialysis patients with complications of diabetes be educated about the usefulness of
regular ophthalmologic examinations, even during MHD, and that they use the DEN. This
was followed by a second fact-finding survey in March 2019 to reconfirm ophthalmology
consultations and DEN use.

Results: Regarding the presence of ophthalmology consultations, 22 of 38 (58%)
patients had regular ophthalmology consultations in March 2018, and 27 of 38 (71%)
patients had consultations in the following year after receiving information from an HCUN.
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Only 1 of 22 patients (5%) who consulted the ophthalmologist in March 2018 used a DEN,
but 19 of 27 patients (70%) used it the following year.

Conclusion: In the future, the development and utilization of a new DEN that includes
more detailed patient information, and the spread of self-care guidance to patients
by multidisciplinary health care professionals, will increase the consultation rate of
MHD patients in Japan and reduce the incidence and progression of ocular diseases in
MHD patients.
Keywords: ophthalmological consultation, diabetic patient, hemodialysis, education, patient involvement, self-care
INTRODUCTION

End-stage renal disease (ESRD) has become an emerging health
problem worldwide. The eye shares striking developmental,
structural and genetic pathways with the kidney, suggesting
that kidney disease and ocular disease may be closely related (1).

In particular, retinopathy affects the progression of
nephropathy in patients with diabetic nephropathy, and it is
said that early detection and management of patients with
retinopathy is important to reduce the risk of death in patients
with diabetic nephropathy (2–4). Patients with ESRD are at risk
for developing ocular disease. This risk is associated with
comorbidities that are common in ESRD patients, as well as to
the unique effects of hemodialysis and the uremic state, which
can lead to changes in the conjunctivae, cornea, retina, and
macula. The most common ophthalmological complaints in
ESRD patients include redness, irritation of the eyes, which
may be associated with elevation of the product of the serum
calcium and phosphorus concentrations, the so-called calcium-
phosphorus product or Ca × P. In patients with chronically
elevated calcium-phosphate products, band keratopathy may
result. Other ophthalmological symptoms include retinal
hemorrhage, ischemic optic neuropathy, ophthalmological
infection, elevated intraocular pressure, retinal detachment,
and macular edema. Prompt recognition that these conditions
may threaten a patient’s vision is required (5, 6).

Moreover, ESRD patients with diabetes mellitus undergoing
hemodialysis have a higher incidence of ocular diseases, including
diabetic retinopathy (DR), exudative retinal detachment, which can
cause a major cause of decreasing visual acuity and blindness (7–
11). Therefore, it is very important for patients with diabetes
undergoing MHD to have regular ophthalmologic examinations.
However, even in the field of MHD in Japan, which has a large
number of hemodialysis patients and where the survival rate is said
to be among of the highest in the world (12), we often see patients
with diabetes who do not receive regular ophthalmologic
examinations (12, 13). In addition, collaboration between
physicians and ophthalmologists is said to be important in the
treatment of diabetes in Japan. Figures 1A, B shows a diabetic eye
notebook (DEN), the DENwas published by the Japanese Society of
Ophthalmic Diabetology in 2002 as one of the solutions to this
problem, patients are recommended to use this diary to consult
ophthalmologist regularly (14). This study aimed to reduce the
incidence and progression of ocular diseases in MHD patients by
e | www.frontiersin.org 2
improving the ophthalmology consultation rate of MHD patients
with diabetes, and we surveyed the status of ophthalmology
consultations and the use of the DEN among patients with
diabetes undergoing MHD at single hemodialysis clinic in order
to confirm the current situation and discuss the need for medical
collaboration between hemodialysis clinics and ophthalmology
clinics and the educational activities for medical staff.
MATERIALS AND METHODS

The subjects were 38 patients (males: n=25, females: n=13)
among 46 diabetic MHD patients who attended the Sechi
Clinic (Isehara City, Kanagawa Prefecture) in March 2018,
who continued to attend the clinic until March 2019, excluding
patients who were transferred or died. In the first fact-finding
survey in March 2018, hemodialysis care unit nurses (HCUNs)
asked patients with diabetes undergoing MHD whether they
were consulting the ophthalmological clinic and using a DEN.
Based on the results, HCUNs verbally explained the three major
complications of diabetes to MHD patients with diabetes,
educated them on the usefulness of regular ophthalmologic
consultations even during MHD because of the risk of
blindness, and recommended the use of DEN. The third
edition of the DEN was used, and the ophthalmologist’s name,
date of consultation, date of next consultation, corrected vision,
etc. were recorded by the ophthalmologist. In addition, if there
were any diseases, the status, changes, and treatment details were
also recorded in “consultation notes” (Figure 1B). In the second
fact-finding survey in March 2019, as in the first survey, the
HCUNs asked MHD patients if they were consulting
ophthalmologists and if they were using their DEN. From the
medical records of 38 subjects, we also confirmed the history of
ophthalmological consultation and the diagnosis of ocular
diseases when they were referred to Seichi Clinic for MHD.
This is a descriptive study of MHD patients who were followed
up for one year after HCUNs awareness campaign.
RESULTS

The mean age of the 38 patients was 68.7 years and the mean
duration of hemodialysis was 7.2 years. Diabetes mellitus was
January 2022 | Volume 2 | Article 827718
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treated with diet alone in 6 cases. The others received insulin
therapy or GLP-1 receptor agonist therapy, or some oral
hypoglycemic agents (Table 1). Regarding the diagnoses of
ocular disease listed on the referral letters of the 38 patients
who started MHD at the Seichi Clinic, 1 patient had no ocular
disease, in 5 patients, the ocular disease status was unknown, and
32 patients had some kind of ocular disease. Of the 32 patients
with confirmed ocular disease, 11 did not consult an
ophthalmologist. The most common ocular diseases were DR
in 19 patients, cataract in 17 patients, others in 5 patients (Table 2).
Regarding the presence of ophthalmology consultations, 22 of 38
(58%) patients had regular ophthalmology consultations in March
2018, and 27 out of 38 (71%) patients had consultations in the
following year after the awareness campaign (Figure 2). Only 1 of
22 patients (5%) who consulted the ophthalmologist inMarch 2018
used the DEN, but 19 of 27 patients (70%) used it the following
year (Figure 3).
Frontiers in Clinical Diabetes and Healthcare | www.frontiersin.org 3
DISCUSSION

In this study, HCUNs explained the necessity of ophthalmologic
examinations to patients at a MHD clinic, which resulted in a 10%
increase in the ophthalmological examination rate from
approximately 60% to approximately 70% after one year, and the
utilization rate of DEN increased significantly from 5% to 70%. The
reason why the HCUNs were able to achieve these results after only
one year of educational activities may be that the effects of the
collaboration between the physician, HCUNs and ophthalmologist
before the introduction of MHD remained. However, considering
the fact that 30% of patients had still not consulted
ophthalmological clinics and that 30% of patients who did consult
a clinic did not use the DEN. This may be due to the following
problems: 1) dialysis physicians do not cooperate with
ophthalmologists or physicians before the introduction of
hemodialysis, and 2) self-care education for hemodialysis patients
is not as complete as it was before the introduction of dialysis.

1) Dialysis Physicians Do Not Cooperate
With Ophthalmologists or Physicians
Before the Introduction of Hemodialysis
The fact that 11 of the 32 patients who had consulted an
ophthalmologist before starting hemodialysis and who had been
diagnosed with some type of ocular disease did not consult an
ophthalmologist (Table 2) suggests that the physician and
ophthalmologist may have collaborated prior to the start of dialysis,
but that the dialysis physician may have stopped working with the
ophthalmologist once dialysis started. In Japan, the importance of
collaboration between physicians and ophthalmologists from the
early stages of diabetes has been reported for some time (15, 16),
TABLE 1 | Clinical parameters of 38 patients.

Patient Background

Age (years) 68.7 ± 12.0
Sex (M/F) 25/13
Duration of dialysis (years) 7.2 ± 3.5
Hb (g/dL) 10.0 ± 0.7
Ht(%) 31.7 ± 2.4
HbA1c(%) 5.9 ± 0.9
GA(%) 19.7 ± 6.9
Insulin/GLP-1 receptor agonist (patients) 12/7
Oral medication DPP-4 inhibitor/glinide/a-GI (patients) 11/6/3
Diet therapy only (patients) 6
A B

FIGURE 1 | (A) The cover of the diabetic eye notebook (DEN). (B) The detailed contents of the diabetic eye notebook (DEN).
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and in2002, the JapaneseDiabeticEye Society issued theDEN,which
recommends regular consults to ophthalmologists, as a means of
collaboration (14). On the other hand, there are no reports on
collaboration between dialysis doctors and ophthalmologists.
However, considering the fact that dialysis patients are at high risk
for the development of various ocular diseases (5, 6), it is important
for dialysis physicians alongwithHCUNs to collaboratemore closely
withophthalmologistsusingcollaboration tools suchas theDEN,and
more case reports are expected. In addition, while the DEN is an
Frontiers in Clinical Diabetes and Healthcare | www.frontiersin.org 4
effective handbook for collaboration with ophthalmologists, it does
not have a column for important patient information such as weight,
blood glucose, lipid profile, or liver/renal function, etc., even though
there is a column for HbA1c levels. This information can only be
provided in the “Consultation notes” section (Figure 1B). In
addition, in the current 4th edition, the “Consultation notes”
section has been deleted, making it difficult to describe additional
information. In order for ophthalmologists, physicians, dialysis
physicians and HCUNs to better collaborate on patient
TABLE 2 | Presence or absence of ophthalmological examination, use of DEN and the diagnoses of ocular disease listed on the referral letters of the 38 patients who
started MHD.

No Ocular disease Ophthalmological examination Using DEN No Ocular disease Ophthalmological examination Using DEN

1 PDR ○ × 20 DR ○ ×
2 Cataract × × 21 DR ▪ Cataract ○ ×
3 None ○ × 22 Unknown × ×
4 PPDR × × 23 PDR ▪ Cataract ▪ Other ○ ×
5 SDR ○ × 24 DR ○ ×
6 PPDR ○ × 25 Unknown × ×
7 DR ○ × 26 Cataract ○ ×
8 PDR ▪ Cataract ▪ Other ○ ○ 27 Cataract × ×
9 PDR ▪ Other ○ × 28 Cataract ○ ×
10 DR ▪ Cataract × × 29 Cataract × ×
11 DR ▪ Cataract ○ × 30 DR × ×
12 Unknown × × 31 Other × ×
13 Cataract ○ × 32 Cataract × ×
14 Cataract ○ × 33 Cataract ○ ×
15 PDR ○ × 34 Cataract × ×
16 DR ○ × 35 DR ○ ×
17 Other × × 36 Unknown × ×
18 Unknown × × 37 DR × ×
19 Cataract ○ × 38 DR ▪ Cataract ○ ×
January 2022 | Volume 2 | Ar
DR, diabetic retinopathy; SDR, simple diabetic retinopathy, PPDR, preproliferative diabetic retinopathy; PDR, proliferative diabetic retinopathy; DEN, diabetic eye notebook.
○: The patient had an ophthalmologicalexamination.The patient used DEN.
×: The patient did not have an ophthalmological examination. The patient did not use DEN.
FIGURE 2 | The changes in the presence of ophthalmology consultations before and after the awareness campaign. Regarding the presence of ophthalmology
consultations, 22 of 38 (58%) patients had regular ophthalmology consultations in March 2018 (1st survey: the first fact-finding survey in March 2018), and 27 of 38
(71%) patients had consultations in the following year after the awareness campaign (2nd survey: the second fact-finding survey in March 2019).
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information in the future, it may be necessary to develop a newDEN
that can describe this information.

In other countries, it is said that a partnership between primary
care physicians and ophthalmologists is the only way to save many
people at risk of diabetic retinopathy. Furthermore, in Japan, when
diabetic nephropathy transitions to end-stage renal failure, thedoctor
in charge is often changed from a diabetologist to a nephrologist or a
dialysis specialist (15). Under these circumstances, the use of a
handbook such as DEN as a tool for understanding the clinical
course of eye disease and for continuing cooperation with
ophthalmologists is expected to help maintain the quality of life of
many diabetic dialysis patients in Japan and abroad.

2) Self-Care Education for Hemodialysis
Patients Is Not as Complete as It Was
Before the Introduction of Hemodialysis.
Importance of Education and Team Care
for Patients With Diabetes Undergoing MHD
Japan has very few kidney transplants and many MHD patients
in comparison to the prevalence of ESRD (12). In addition, the
survival rate of MHD patients is one of the highest in the world
(13). Japanese clinical practice patterns differ from those of other
countries in many ways, including the reasons for the longevity
of MHD patients, as reported in the DOPPS (Dialysis Outcomes
and Practice Patterns Study) study (17, 18).

This is reflected by the fact that the rate of ophthalmologic
examinations and the use of DEN significantly increased only one
year after the initiation of the awareness campaign by the HCUNs;
however, the results of the first survey confirmed the fact that there
has been a lack of awareness-raising activities and patient self-care
education for ophthalmologic examinations. In recent years, “patient
involvement in healthcare” has been attracting international
attention as a way to achieve safe, high-quality healthcare. Patient
involvement in healthcare means that patients and their families
Frontiers in Clinical Diabetes and Healthcare | www.frontiersin.org 5
collaborate with medical professionals to improve the quality and
safety of medical care, and the modes of participation are said to
include a wide range of areas, not only at the level of the individual
patient (e.g., decisions about treatment choices and self-care) but also
in relation to hospital management and other areas (19–22). In this
focus on the importance of patient involvement in healthcare, the
importance of self-care education for diabetes has long been reported
in Japan (23, 24), and steps have been taken to allow reimbursement
for patient education and guidance to prevent dialysis. However, the
importance of self-care education after the initiation of hemodialysis
has not been emphasized as much. Through this survey, it was
confirmed patients with diabetes require thorough self-care
education before and after the initiation of hemodialysis in order to
enhance patient involvement in healthcare. The hemodialysis unit
team in Japan is usually composed of several healthcare professionals
(e.g., nurses, clinical engineers, dieticians, and doctors) (25). If all of
these medical professionals involved in dialysis understand the
existence of DEN and can provide the same self-care guidance to
patients as they did before the introduction of dialysis, it is estimated
that more MHD patients will consult ophthalmological clinics.
CONCLUSION

This study shows that the rate of ophthalmological consultation
and the rate of DEN use can be increased by the awareness
campaign by HCUNs. In the future, the development and
utilization of a new DEN that includes more detailed patient
information, and the spread of self-care guidance to patients by
multidisciplinary health care professionals, will increase the
consultation rate of MHD patients in Japan and reduce the
incidence and progression of ocular diseases in MHD patients.

It is difficult to demonstrate the effectiveness of these results in
countries with different healthcare systems from Japan. Longer-
FIGURE 3 | The changes in the presence of the diabetic eye notebook (DEN) use before and after the awareness campaign. Only 1 of 22 patients (5%) who
consulted the ophthalmologist in March 2018 (1st survey: the first fact-finding survey in March 2018), used the diabetic eye notebook (DEN), but 19 of 27 patients
(70%) used it the following year (2nd survey: the second fact-finding survey in March 2019).
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term studies involving other countries and other facilities are
needed.However, the findings suggest that it is not detrimental for
patients with diabetes in any country to have healthcare providers
who are involved in their care to encourage and educate patients to
seek ophthalmological care, and to use services such as the DEN.
Based on the results of this study, we hope that more medical
professionals around the world will become aware of patient
involvement in healthcare and educate patients about
ophthalmologic examinations for diabetic hemodialysis patients
using tools such as the DEN, so that the quality of life of patients
can be maintained and improved as much as possible.
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