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L E T T E R  T O  T H E  E D I T O R

Screening for chronic kidney disease over hospital integration

To the editor,
With an aging population and a decreasing birthrate, underserved 

healthcare areas will increase in Japan. Consequently, the concentra-
tion of medical resources among such districts is recognized as a major 
project of the government, which recently designated hospitals for 
integration.1 Our rural district with a population of one hundred thou-
sand has already undergone hospital integration. There are general 
concerns about worse prognoses and health outcomes due to remote 
locations,2 as hospital integration occasionally forces longer transport 
times on patients who live in rural areas. Moreover, regarding modest 
medical services in rural districts, it is indispensable to reduce the so-
cial burden of illness by preventing critical organ injury such as isch-
emic heart disease, stroke, heart failure, and end-stage kidney disease 
(ESKD), requiring chronic dialysis and emergency hospitalization.

Chronic kidney disease (CKD) is a definitive and common risk 
factor for not only development of ESKD and requiring chronic dial-
ysis, but also cardiovascular and all-cause mortality.3 Toward effec-
tive identification of populations at high risk for disease burden, we 

screened patients with CKD diagnosed readily by general physicians 
with measurable, quantitative, and reliable markers, namely serum 
creatinine and proteinuria.4 This retrospective observational investi-
gation received prior approval by our institutional review board and 
is publicly registered on UMIN-CTR. Serum creatinine levels were 
measured as part of routine clinical practice and health check-ups, 
not specifically for this clinical research.

Along with hospital integration in April 2019, we developed a screen-
ing system using electronic medical records and establish an algorithm 
to detect CKD. Among retrospectively obtained data from April 2018 to 
December 2019, 61 588 creatinine measurements and 40 973 dipstick 
proteinuria tests were performed in 12 335 men and 9756 women with 
a mean age of 48 ± 23 (±SD) years. Each participant's worst results for 
estimated glomerular filtration rate (eGFR) and proteinuria were evalu-
ated. The sequential data from individual patients sometimes contained 
transient elevations of serum creatinine. CKD is diagnosed based on 
reduced eGFR persisting for 3 months.4 To exclude patients with acute 
kidney injury (AKI) in this study, the latest data were also assessed to 
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F I G U R E  1   Numbers of chronic kidney 
disease cases detected by the screening. 
Obtained results were merged and sorted 
by identification number (ID). AKI, acute 
kidney injury; DNAR, do not attempt 
resuscitation; eGFR, estimated glomerular 
filtration rate; N.A., not available
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determine whether renal injury had recovered from eGFR less than 
30 mL/min/1.73 m2 to more than 30 mL/min/1.73 m2. If a subject did 
not have AKI, he or she was regarded as possibly having CKD.

The number of creatinine and urinalysis measurements increased 
over the period of hospital integration. The mean number of creati-
nine tests changed from 2839 ± 127 per month before integration to 
3234 ± 155 per month after integration and the mean number of uri-
nalyses from 1870 ± 109 to 2184 ± 159 (Figure S1). Among them, 668 
patients were found to have an eGFR less than 30 mL/min/1.73 m2 that 
is CKD stage 4 or worse (Figure 1). Of them, 108 had AKI, 133 were on 
chronic dialysis, 133 died before the end of the investigation, and 76 
were transferred to other facilities or were started on conservative ter-
minal care without the option of having chronic dialysis. Moreover, the 
level of proteinuria is a definitive risk factor for rapid decline in eGFR 
and development of ESKD.4 This screening successfully identified 29 
(0.13%) patients with CKD G5 and 62 (0.28%) patients with CKD G4 
and with massive proteinuria (A3; 2+ or more) as high risk of disease 
burden. Since identification, these patients have been appropriately 
referred from generalists to nephrologists and/or cardiologists without 
acute deterioration of renal function or sudden cardiac death.

As we experienced, electronic medical record screening helps 
to recognize more high-risk patients based on CKD diagnosis in an 
integrated hospital and properly refer them to specialists. Early de-
tection, staging, and appropriate referral for CKD by primary care 
clinicians are important in reducing the comprehensive burden of 
disease.5 As hospital integration is expected to arise in every region 
in Japan, diagnosis of CKD may be one of simple tools for early de-
tection and treatment and efficient consultation in the local health-
care setting during medical reorganization.
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