
2020/9/28

1

FGF-23

1 3 4重症度

腎機能

症状

100 30 20 10

(CKD)

CKD

Cre
SDMA

1 <1.4
<18

<1.6
<18 Cre SDMA (

) SDMA >14μg/dL CKD

2 1.4-2.8
18-35

1.6-2.8
18-25

3 2.9-5.0
36-54

2.9-5.0
26-38

4 >5.0
>54

>5.0
>38

• 3
• 3 •

•

50

GFR (%)
0 10 30 50 75 100

0

2

4

6

8

Cre, SDMA, CysC)
GFR 30-50%

GFR (%)

0 10 30 50 75 100
0

2

4

6

8

GFR

Cre

GFR

SDMA, CysC)

1 2

3 4

5 6



2020/9/28

2

Cre?

SDMA
CysC

CKD

• (Cre SDMA )( )

• CKD ( CKD
)

• CKD CKD

ACE

CKD

CKD

P Ca

CKD

(UPC >2.0)

( 60%

(UPC < 2.0)

( 15%

(50%)

(n=72) (%)

27 37.5

( 24 33.3

7 9.7

4 5.6

3 4.2

( 2 2.8

2 2.8

1 1.4

1 1.4

1 1.4

(n=82) (%)

6 33 40.2

17 20.7

16 19.5

7 8.5

5 6.1

2 2.4

2 2.4

7 8

9 10

11 12



2020/9/28

3

CKD
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IRIS Treatment Recommendations for CKD 2019
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6 4

4.0kg

BUN 31.2

Cre 1.9

IP 2.6

Ca 11.3
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UPC 0.01
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CKD

D3

FGF-23

PTH

Ca

Ca

骨密度の低下

組織や血管
の石灰化Ca

23(FGF-23)

FGF-23

Na/P
25(OH)D-1α

↓1,25(OH)2 D3 ↓

FGF-23
Klotho

↑

CKD

Hazard ratio P

4.018 <0.001

1.072 0.011

J Vet Intern Med 2017;31:1113–1122

Hazard ratio P

>4.5 3.2 0.005

Ca x P >70 4.09 0.003

MCS 2.33 0.01

UPC >0.5 3.19 0.01

Alb <2.9 2.33 0.005

J Vet Intern Med. 2018;32:1977–1982.

Hazard ratio P

>6.8 7.1 <0.001

UPC >0.4 4.9 <0.001

Ht <25 3.5 <0.001

>15000/μL 8.2 <0.001

BUN >120 4.2 <0.001

J Vet Intern Med 2007;21:906–916

Hazard ratio P

FGF-23 >3000 1.95 <0.05

>10000 3.91 <0.01

UPC >0.4 2.62 <0.01

Cre >5.0 5.5 <0.001

>15.4 4.6 <0.001

J Vet Intern Med 2015;29:1494–1501

PTH

J Vet Intern Med. 2010 Jan-Feb;24(1):73-9.
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FGF-23 CKD
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•

• ( 10 /g)
•

•
•
•
•

•

•
•

• ( )
•
• 800 /g
•

•

•
•
•

•
• 3000 /30
•

30 100mg/kg/day

60-90 mg/kg/day

1 0.5g/2.5kg

30mg/kg/day

( )
1-4 /5kg
1-4 /

EPO
30mg/kg/day

• 12 6 cast 2.6kg
• CKD 2
• 30-50%
•

• (1mg/kg, SID) (1mg/kg SID)

BUN mg/dl 40.0

Cre mg/dl 1.55

P mg/dl 2.7

Ca mg/dl 10.3

Ca2+ mmol/L 1.18

vLIP U/L 418

CysC mg/L 1.11

FGF-23 pg/mL 951

1.020

3+

UPC 2.01

pH 7.50

HCO3- mmol/L 21.1

PCO2 mmHg 27

mmHg 191

mmHg 121

• 12 6 cast 2.85 kg ( 2.6kg)

• 100%

•

• + (1mg/kg, SID)
(0.5 mg/kg EOD) 0.1 mg/kg SID

30

BUN mg/dl 40.0 77.9

Cre mg/dl 1.55 1.88

P mg/dl 2.7 4.5

Ca mg/dl 10.3 10.0

Ca2+ mmol/L 1.18 1.19

vLIP U/L 418 381

CysC mg/L 1.11 -

FGF-23 pg/mL 951 1366.1

UPC 2.01 1.84

SBP mmHg 191 216

31 32

33 34

35 36



2020/9/28

7

• 12 6 cast 2.85 kg ( 2.85kg)

•

•

• + (1mg/kg, SID)
(0.5 mg/kg SID) 0.2 mg/kg BID

30 60

BUN mg/dl 40.0 71.8 77.9

Cre mg/dl 1.55 1.88 1.88

P mg/dl 2.7 5.1 4.5

Ca mg/dl 10.3 12.6 10.0

Ca2+ mmol/L 1.18 1.23 1.19

vLIP U/L 418 254 381

CysC mg/L 1.11 - -

FGF-23 pg/mL 951 1366.1 1624.6

UPC 2.01 2.10 1.84

SBP mmHg 191 216 201

• 12 6 cast 2.8 kg ( 2.85kg)

•

•

• + (1mg/kg, SID)
(0.5 mg/kg SID) 0.2 mg/kg BID

30 60 120

BUN mg/dl 40.0 71.8 77.9 80.9

Cre mg/dl 1.55 1.88 1.88 1.76

P mg/dl 2.7 5.1 4.5 5.1

Ca mg/dl 10.3 12.6 10.0 11.5

Ca2+ mmol/L 1.18 1.23 1.19 1.20

vLIP U/L 418 254 381 255

CysC mg/L 1.11 - - -

FGF-23 pg/mL 951 1366.1 1624.6 1826.9

UPC 2.01 2.10 1.84 2.22

SBP mmHg 191 216 201 145

• 13 2 cast 4.05kg
• CKD
•

• ( Levine 3/6
• 1mg/kg SID

BUN mg/dl 43.0

Cre mg/dl 1.14

P mg/dl 4.3

Ca mg/dl 10.9

Ca2+ mmol/L -

vLIP U/L 104

CysC mg/L 0.75

FGF-23 pg/mL -

1.019

2+

UPC 1.35

mmHg 175

mmHg 115
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• 2 4 cast 22.15kg
•

•

•

•

BUN mg/dl 31.5

Cre mg/dl 2.10

P mg/dl 4.2

Ca mg/dl 10.0

Ca2+ mmol/L 1.22

vLIP U/L -

CysC mg/L 0.69

FGF-23 pg/mL 554

1.012

2+

UPC 0.5

mmHg 121

mmHg 65

• 2 4 cast 22.15kg
•

•

•

•

30 90 150

BUN mg/dl 31.5 36.1 37.9 66.8

Cre mg/dl 2.10 1.87 2.18 2.65

P mg/dl 4.2 3.9 3.8 5.3

Ca mg/dl 10.0 10.3 11.8 13.0

Ca2+ mmol/L 1.22 - 1.26 1.33

vLIP U/L - 52 - -

CysC mg/L 0.69 - - -

FGF-23 pg/mL 554 - 1215 -

UPC 0.5 0.41 -

SBP mmHg 121 - - -
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FGF-23

• FGF-23
• FGF-23 CKD
• FGF-23 CKD

FGF-23

FGF-23
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