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ASSESSMENT OF NUMBER OF CASES AND MEDICAL COSTS BASED
ON SEVERITY OF CHRONIC KIDNEY DISEASE USING ANNUAL HEALTH

CHECKUP DATA AND MEDICAL CLAIMS DATA IN JAPAN

Code Name

113002510 management fee for outpatient with chronic hemodialysis

114003510 guidance fee for ambulatory peritoneal dialysis

114003610
additional fee for second or third time guidance <guidance fee for 
ambulatory peritoneal dialysis>

114009310 guidance fee for in-home hemodialysis

114009410
additional fee for second or third time guidance <guidance fee for in-home 
hemodialysis>

114006510
ultraviolet sterilizer fee, for patient on continuous ambulatory peritoneal 
dialysis

114008250
in-home heat sterilizer, for patient on continuous ambulatory peritoneal 
dialysis fluid exchange

114006610 automated peritoneal dialysis system fee

114009510 dialysis fluid delivery system fee

140007710 artificial kidney [3], other

140008170 additional fee of induction period <artificial kidney>

Code Name

8835625 postnephrectomy

150195010 'nephrectomy

150325910
'laparoscopic
nephrectomy

Primary disease Uric protein class A1 A2 A3

Diabetes Urinary albumin
(mg/day)

Urinary albumin/Cr
(mg/gCr)

Normal
Micro 

albuminuria
Overt 

albuminuria

Hypertension
Nephritis
Polycystic kidney
Kidney transplantation
Unknown
Others

<30 ≥30, 299≤ ≥300

Urinary protein
(g/day)

Urinary protein/Cr
(g/gCr)

Normal
Low urinary 

protein
High urinary 

protein

<0.15 ≥0.15, 0.49≤ ≥0.50

Kidney 
function class

(mL/min/1.73m2)

G1 （≥90）

G2 （≥60, 90<）

G3a （≥45, 60<）

G3b （≥30, 45<）

G4 （≥15, 30<）

G5 （15<）

 Background
There has been a rapid increase in the number of patients with end stage kidney disease (ESKD) and undergoing dialysis in Japan,
despite increased treatment costs and decreased QOL.*1 Earlier intervention in these cases requires identification of patients with
chronic kidney disease (CKD), which is a potential cause of ESKD or a need for dialysis.

 Objectives
This study was performed to assess intervention based on severity of CKD using annual health checkup data and medical claims data
in Japan.

*1 The Japanese Society for Dialysis Therapy

CKD
stage

n Mean 95%CI
25%
point

50%
point

75%
point

Minimum Maximum

Green 5,184 365,835.6 351,592.3-380,008.3 167,750 254,645 383,660 4,500 11,036,280

Yellow 895 454,388.4
410,191.8-

498,292.0
203,020 295,700 464,420 16,570 9,763,290

Orange 314 514,770.8
442,657.4-

587,790.1
232,280 345,455 546,910 8,730 5,653,720

Red 142 605,113.1
517,512.6-

685,506.1
290,720 444,120 760,770 55,530 3,196,880

CKD
stage

n Mean 95%CI
25%
point

50%
point

75%
point

Minimum Maximum

Green 130,940 103,790.3
102,543.6-

105,970.0
9,000 37,010 108,145 0 39,377,270

Yellow 11,199 147,716.1
142,393.8-

156,080.4
15,130 63,690 161,070 0 10,292,510

Orange 1221 249,825.2
207,857.0-

276,629.7
24,250 98,680 218,940 0 7,951,700

Red 340 397,775.0
312,281.5-

505,913.5
70,305 181,270 381,875 0 12,205,870

Proteinuria test

Normal

(-), ()

Urinary

Protein

(1+)

Urinary

Protein

(2+, 3+)

Kidney

function

class

by eGFR

G1

(≥90)

24,844

(16.5%)

582

(0.4%)

153

(0.1%)

G2

(≥60 to 90)

111,422

(74.1%)

2,843

(1.9%)

676

(0.4%)

G3a

(≥45 to 60)

8,692

(5.8%)

377

(0.3%)

195

(0.1%)

G3b

(≥30 to 45)

329

(0.2%)

70

(0.0%)

81

(0.1%)

G4

(≥15 to 30)

30

(0.0%)

27

(0.0%)

50

(0.0%)

G5

(<15)

8

(0.0%)

4

(0.0%)

23

(0.0%)

Code Name

140033770 additional fee for the disabled etc. <artificial kidney>

140036710 artificial kidney [1-a], chronic maintenance dialysis, for less than 4 hours

140051010 artificial kidney [1-b], chronic maintenance dialysis, for 4-5 hours

140051110 artificial kidney [1-c], chronic maintenance dialysis, for 5 hours or more

140052570 additional fee for ensuring dialysate quality [1] <artificial kidney>

140052970 additional fee for ensuring dialysate quality [2] <artificial kidney>

140052810 artificial kidney [2], chronic maintenance diafiltration (complicated)

140029850 continuous slow hemofiltration

140007910 additional fee for night or holiday dialysis <artificial kidney>

140053670 additional fee for the disabled etc. <continuous slow hemofiltration>

140008670 peritoneal dialysis [1], continuous ambulatory

140008510 peritoneal dialysis [1], continuous ambulatory

140008770 additional fee of induction period (14 days) <peritoneal dialysis>

140008810 peritoneal dialysis [2], other

n %

Total 150,406

Gender Male 100,117 ( 66.6 )

Female 50,289 ( 33.4 )

Type of member Insured workers 113,995 ( 75.8 )

Dependents 36,411 ( 24.2 )

Age 40-49 yrs. 82,723 ( 55.0 )

50-59 yrs. 52,555 ( 34.9 )

60-69 yrs. 14,379 ( 9.6 )

70-74 yrs. 749 ( 0.5 )

Mean 50

S.D. 7

Minimum 40

Median 48

Maximum 74

Mean S.D.

Data at health
checkup

BMI (kg/m2) 23.2 3.6

SBP (mmHg) 122.9 15.9

DBP (mmHg) 76.0 11.3

TG (mg/dl) 114.8 89.4

HDL-C (mg/dl) 62.9 17.0

LDL-C (mg/dl) 123.3 30.3

FBS (mg/dl) 96.5 19.3

HbA1c (%, NGSP) 5.60 0.66

 CKD severity stage, proportions of individuals with kidney diseases and diabetes, and annual medical costs were assessed using annual health checkup data and medical claims data.

 Approximately 10% of individuals were categorized into the yellow stage or more serious, which indicated an increased risk of ESKD or cardiovascular mortality.

 The proportion of individuals with kidney diseases was associated with the stage of CKD severity. This result is consistent with CKD guidelines. These cases included some untreated patients, despite the high stage of CKD, and
thus it is necessary to improve awareness of treatment.

 Medical costs were associated with CKD severity stage, and the costs were higher for individuals with diabetes. Prevention of diabetic nephropathy, which is one of the main causative diseases for dialysis, requires identification
of patients with CKD and diabetes in annual health checkups and subsequent earlier intervention.

 This study is limited to assessment of the proportion of individuals with kidney diseases and diabetes, and the annual medical costs. Further data evaluation is needed for dialysis and its impact on future medical costs.

Limitations of the study

 The population of the study comprised individuals aged 40-74 and the proportions of insured workers and of men were high; thus, the results may not be generalizable in consideration of the difference of CKD prevalence
between genders.

 Proteinuria results used in the study were based on semiquantitative measurements in annual health checkup that differ from the quantitative measurements described in the guidelines.

 Diagnosis was based on claims data and might differ from clinical diagnosis.

Conclusion
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Background and Objectives

Code Name

[B001] lifestyle disease management fee [1-c], for patient with diabetes as main disease, with prescription

[B001] lifestyle disease management fee [3-c], for patient with diabetes as main disease, without prescription

[B001] diet and nutrition guidance fee in group

[B001] diet and nutrition guidance fee for outpatient

[B001] diet and nutrition guidance fee for inpatient

[B001] management fee for diabetic complication

[B001] guidance fee for diabetic hemodialysis prophylaxis

Health insurance enrollment 
from Apr 2012 to Mar 2013

N=2,639,561

Final cohort
n=150,406

Dialysis or renal excision during
the baseline period

n=73

Data for serum creatinine 
and proteinuria available

n=440,063

Aged 40-74 and continuous enrollment in
the 12 months prior to the study

n=150,479

Definition of renal excisionDefinition of dialysis

 CKD severity stage
Results for serum creatinine and proteinuria (semiquantitative) were obtained
from annual health checkup data. The severity of CKD was assessed based on
the "Evidence-Based Clinical Practice Guidelines for Chronic Kidney Disease
2013" of the Japanese Society of Nephrology.

 Proportion of individuals with kidney diseases
The proportion of individuals with kidney diseases was defined as the presence of
kidney disease claims during the baseline period. Kidney diseases were defined based
on 251 standard disease names in MEDIS-DC.

 Proportion of individuals with diabetes
The proportion of individuals with diabetes was defined based on the number of
diabetes claims during the baseline period. Diabetes was defined as individuals
meeting one of the following criteria.

1. Both [E10-E14]Diabetes in ICD-10 and [A10]Anti diabetic agent in ATC

2. Both [E10-E14]Diabetes in ICD-10 and one of the following procedure codes in MEDIS-DC

 Study design
Retrospective observational study

 Data source
Annual health checkup data and medical claims data owned by the Japan Medical Data Center
Co., Ltd., Tokyo, Japan

 Analysis
Individuals with data for serum creatinine and proteinuria in an annual health checkup were
identified and the following variables were evaluated

- Distribution of CKD severity
- Proportion of individuals with kidney diseases and diabetes
- Medical costs in the presence or absence of diabetes

 Statistics
95% confidence interval for the proportion of individuals with kidney diseases and diabetes
Mean, 95% confidence interval of the mean, quartile points, maximum, and minimum were
calculated for medical costs.

 Timeframe
Inclusion period: April 2013-March 2014

Baseline period: 12 months

 Inclusion criteria
- Data for serum creatinine and urinary protein in an annual health checkup
- Aged 40 to 74 years
- Continuous enrollment during the baseline period

 Exclusion criteria
Dialysis or renal excision during the baseline period (Defined as standard procedure codes in
MEDIS-DC)

Method

 Medical costs in the presence or absence of diabetes
All claims in the baseline period were included for calculating medical costs.

 Cohort selection
Individuals meeting the following criteria were enrolled in the study.

Annual medical costs per patient without diabetes (yen)

 CKD severity stage
The CKD rates were 90.6% in the green area, 8.1%
in yellow, 1.0% in orange, and 0.3% in red.

n
(Proportion)

n
Proportion (95%CI, %) Proportion of individuals with kidney diseases

Green

yellow

Orange

Red

 Proportion of individuals with diabetes
Among the 150,406 individuals, 6,562 individuals had diagnosis of diabetes. The proportion (95%CI, %) of
individuals with diabetes was associated with CKD stage, with rates of 3.8% (3.7-3.9) in the green area, 7.4% (6.9-
7.9) in yellow, 20.5% (18.5-22.5) in orange, and 29.3% (25.3-33.3) in red.

n
Proportion (95%CI, %)

Green

yellow

Orange

Red

Proportion of individuals with diabetes

 Medical costs in the presence or absence of diabetes
Medical costs for individuals with diabetes were higher than those for individuals without
diabetes by 3.5 times in the green CKD stage, 3.1 times in yellow, 2.1 times in orange, and 1.5
times in red.

 Proportion of individuals with kidney diseases
Among the 150,406 individuals, 5,398 individuals had diagnosis of kidney diseases. The proportion (95%CI, %) of
individuals with kidney diseases by CKD severity were 2.8% (2.7-2.9) in the green area, 8.0% (7.5-8.5) in yellow,
24.8% (22.7-27.0) in orange, and 56.1% (51.2-60.6) in red.

 Characteristics of the study cohort
Among the 150,406 individuals, the proportion of
males was 66.6%, the proportion of insured
workers was 75.8%, and the mean age was 50
years old.

Results

Annual medical costs per patient (yen)

with diabetes without diabetes

Green

yellow

Orange

Red

Annual medical costs per patient with diabetes (yen)

2.8%

8.0%

24.8%

56.1%
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Proteinuria test

Normal

(-), ()

Urinary

Protein

(1+)

Urinary

Protein

(2+, 3+)

Kidney

function

class 

by 

eGFR

G1

(≥90)

667

2.7% (2.5-2.9)

58

10.0% (7.5-12.4)

29

19.0% (12.7-25.2)

G2

(≥60 to 

90)

3,104

2.8% (2.7-2.9)

231

8.1% (7.1-9.1)

140

20.7% (17.7-23.8)

G3a

(≥45 to 

60)

683

7.9% (7.3-8.4)

86

22.8% (18.6-27.0)

75

38.5% (31.6-45.3)

G3b

(≥30 to 

45)

126

38.3% (33.0-43.6)

35

50.0% (38.3-61.7)

50

61.7% (51.1-72.3)

G4

(≥15 to 

30)

25

83.3% (70.0-96.7)

24

88.9% (77.0-

100.0)

39

78.0% (66.5-89.5)

G5

(<15)

2

25.0% (0.0-55.0)

3

75.0% (32.6-

100.0)

21

91.3% (79.8-

100.0)

Proteinuria test

Normal

(-), ()

Urinary

Protein

(1+)

Urinary

Protein

(2+, 3+)

Kidney

function

class 

by 

eGFR

G1

(≥90)

1,277

5.1% (4.9-5.4)

98

16.8% (13.8-19.9)

60

39.2% (31.5-47.0)

G2

(≥60 to 

90)

3,929

3.5% (3.4-3.6)

299

10.5% (9.4-11.6)

150

22.2% (19.1-25.3)

G3a

(≥45 to 

60)

501

5.8% (5.3-6.3)

48

12.7% (9.4-16.1)

59

30.3% (23.8-36.7)

G3b

(≥30 to 

45)

57

17.3% (13.2-21.4)

17

24.3% (14.2-34.3)

29

35.8% (25.4-46.2)

G4

(≥15 to 

30)

6

20.0% (5.7-34.3) 25.9% (9.4-42.5)

17

34.0% (20.9-47.1)

G5

(<15)

1

12.5% (0.0-35.4)

0

0.0% (0.0-60.2)

7

30.4% (11.6-49.2)

2016年5月10日～14日に開催されたHTAi 2016 Annual Meeting Tokyoにおいて、
武田薬品工業と日本医療データセンターよりポスター発表した内容についてお伝えします。
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