
โรคไตเรื้อรัง (Chronic Kidney Disease: CKD)

การแพทยไทย ๒๕๕๔-๒๕๕๗ First Edition

 8

8-A

โรคไตเรื้อรัง 
(Chronic Kidney Disease: CKD)

นพ.ประเสริฐ ธนกิจจารุ
นพ.สกานต บุนนาค

พญ.วรางคณา พิชัยวงศ





โรคไตเรื้อรัง (Chronic Kidney Disease: CKD)

การแพทยไทย ๒๕๕๔-๒๕๕๗ First Edition

 8

8-1

 
  (Chronic Kidney Disease: CKD)   

 
 (End-Stage Renal Disease: ESRD)  

   13.0 
 20041   100  

  Thai SEEK Project  25522 
 18   3,459   20  10   

MDRD3  1-5  17.5  
   

 
 

 (Epidemiology) 
  
  
  chronic renal failure  chronic kidney disease (CKD) 

  CKD   CKD 
   1)  (marker) 

  2)  (Glomerular Filtration Rate: GFR)  60 ml/min/1.73 m2 
 3   marker  kidney damage   proteinuria  urine sediment 

 (imaging study) 4  GFR  
120-130 ml/min/1.73 m2  30   GFR  1 ml/min/1.73 m2  

 GFR  60 ml/min/1.73 m2  
  CKD  

 
  chronic kidney disease4 

 1. kidney damage  3    
 GFR   

.  

. Marker  kidney damage   imaging  
 2. GFR  60 ml/min/1.73 m2  3   kidney damage 
 

      
 

  
     (  
)  

  
  5   (GFR) 

 3 
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1) Cockcroft-Gault equation 
 Creatinine clearance (ml/min) = (140 – Age) x Weight x (0.85 ) 
              72 x Scr 
  2) Abbreviated MDRD Study equation3 
 GFR (ml/min/1.73 m2) = 186 x (Scr)-1.154 x (Age)-0.203 x (0.742 )  
  3) Estimated GFR  CKD-EPI (  8.1) 5  
 

 8.1  estimated GFR  CKD-EPI5 

 Serum Cr (mg/dl)  estimated GFR 

 < 0.7 144 x (Scr / 0.7) -0.329 x 0.993Age 

> 0.7 144 x (Scr / 0.7) -1.209 x 0.993Age 

 < 0.9 141 x (Scr / 0.9) -0.411 x 0.993Age 

> 0.9 141 x (Scr / 0.9) -1.209 x 0.993Age 

 
  (diabetic kidney disease) 

 (non-diabetic CKD)  
- Glomerular disease  autoimmune disease, systemic infection, drug, neoplasia 
- Vascular disease  hypertension, renal artery stenosis, microangiopathy 
- Tubulointerstitial disease  urinary tract infection, stone, obstruction, drug toxicity 
- Cystic disease  polycystic kidney disease 

   (preferred 
agent)    ACEI  ARBs   CKD 

 proteinuria   proteinuria 
 ACEI  ARBs  

   KDIGO6 
 (  8.2)  (1) GFR categories  5  (  8.3) 
 K/DOQI 2002  3  3a  3b  (2) Albuminuria categories 
 albuminuria   albuminuria  A1, A2  A3 (  8.4)  GFR 

 albuminuria categories   progression  (
 8.5)  

 
 8.2  

Markers of kidney damage  
(one or more) 

Albuminuria (AER >30 mg/24 hours; ACR >30 mg/g 
Urine sediment abnormalities 
Electrolyte and other abnormalityes due to tubular disorders 
Abnormalities detected by histology 
Structural abnormalities detected by imaging 
History of kidney transplantation 

Decreased GFR GFR <60 ml/min/1.73 m2 (GFR categories G3a–G5) 
: AER: albumin excretion rate, ACR: albumin:creatinine ratio 
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 8.3  CKD  GFR categories  
GFR category GFR (ml/min/1.73 m2) Terms 

G1 > 90 Normal or high 
G2 60-89 Mildly decreased 
G3a 45-59 Mildly to moderately decreased 
G3b 30-44 Moderately to severely decreased 
G4 15-29 Severely decreased 
G5 < 15 Kidney failure 

 
 8.4  CKD  albuminuria categories  

Category 
AER 

(mg/24 hours) 

ACR 
(approximate equivalent) 

(mg/g) 
Terms 

A1 < 30 < 30 Normal to mildly increased 
A2 30-300 30-300 Moderately increased 
A3 > 300 > 300 Severely increased 
: AER; urinary albumin excretion rate, ACR; urinary albumin/creatinine ratio  

 
 8.5  progression   GFR  albuminuria6 

Guide to Frequency of Monitoring 

(number of times per year) by 

GFR and Albuminuria Category 

Persistent albuminuria categories 

Description and range 

A1 A2 A3 

Normal to 

mildly 

increased 

Moderately 

increased 

Severely 

increased 

<30 mg/g 

<3 mg/mmol 

30-300 mg/g 

3-30 mg/mmol 

>300 mg/g 

>30 mg/mmol

GF
R 

ca
te

go
rie

s 
(m

l/
m

in
/1

.7
3 

m
2 ) 

De
sc

rip
tio

n 
an

d 
ra

ng
e 

G1 Normal or high 90 1 if CKD 1 2 

G2 Mildly decreased 60-89 1 if CKD 1 2 

G3a 
Mildly to moderately 

decreased 
45-59 1 2 3 

G3b 
Moderately to 

severely decreased 
30-44 2 3 3 

G4 Severely decreased 15-29 3 3 4+ 

G5 Kidney failure <15 4+ 4+ 4+ 
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  chronic kidney disease 
   (chronic glomerulonephritis) 

  (diabetic kidney disease) 
  (hypertensive nephrosclerosis)  chronic glomerulonephritis4 

  
-  (renal stone disease  nephrolithiasis) 
-  (chronic pyelonephritis) 
-  (gouty nephropathy) 
-  (chronic analgesic nephropathy) 
-   autosomal dominant polycystic kidney disease 

(ADPKD) 
  
  

  
   

     
  

          
       

    
   

 
    
 1)    (nocturia) 

     
 

 2)   (dysuria)  urinary tract infection 
   nephrolithiasis  bladder stone 

 3)   (hematuria)  glomerular  nonglomerular 
hematuria  (foamy urine)  proteinuria  

  3  
  

 4)      
    (pitting 

edema)   nephrotic syndrome  
 5)   urinary obstruction  pyelonephritis  

  
  

  ( )  
   

      
    

 6)  (hypertension)  
 (chronic glomerulonephritis)  (chronic kidney disease)   
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 7)  (anemia of chronic kidney disease)  serum 
creatinine  2–3 mg/dl   
25.0    
12 g/dl  37.0   11 g/dl  33.0 

 
 8)  (nausea/vomiting)  (anorexia) 

  
    
    

 (uremic encephalopathy)    
 

 
 

   
   (

 8.6)2, 7-10   4.68  17.52 
 GFR <60 ml/min/1.73 m2   

8  GFR <60 ml/min/1.73 m2 
  8.62  8.910  5  

  Thai SEEK study 2  17.5 
 

 
 8.6 

 9 

   p-value 

CKD stage 3    
   40-59 7.5 (0.8) 1.8 (0.3) <0.001
   60-69 31.7 (2.2) 7.6 (0.9) <0.001
   >70 47.1 (3.2) 25.9 (1.1) <0.001
   Overall 16.3 (0.5) 8.1 (0.3) <0.001
CKD stage 4    
   40-59 NA*  NA*  
   60-69 2.6 (0.8) 0.5 (0.2) <0.001
   >70 1.2 (0.6) 1.3 (0.3) 0.88
All >60 2.1 (0.1) 0.9 (0.1) 0.001

:  GFR  MDRD;  standard error; NA, not available; * 
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7    2528–2540  3,499 
  35-55   75.9  GFR <60 ml/min/1.73 m2  (  

MDRD)   1.7 (95% CI 1.3-2.1)  2528  6.8 (95% CI 5.7-7.9)  2540  
serum creatinine   6.1 (95% CI 5.3-6.9)  2528  16.9 (95% CI 15.3-18.5) 

 2540    5.7  2528  16.2  2540 
 (odds ratio 2.57, 95% CI 1.0-6.81) 

 8  15,612   45.2 + 8  (
 19-65 )  82.0  MDRD 

 60 ml/min/1.73 m2  (  K/DOQI CKD staging  3 ) 
 4.6    (  8.2)  (  45.8) 

hypercholesterolemia (  28.2)  proteinuria (  1.8) 
 9  35   5,146  

 MDRD  60 ml/min/1.73 m2   

 45-65   13.8  stage 3  13.2  
stage 4  0.61  

 40  (  8.7) 
 

 
 8.7   

   
CKD Stage (%) MDRD 

1 2 3 4 5 
 7  

 55+5.1  
 75.9 

2,967 NA NA 6.4 0.2 0.2 

 8  
 47.7+8  

 82 

15,612 0.8 0.7 2.9 0.1 0.06 

9  
 50.5+1.5  

 48 

5,146 NA NA 13.2 0.61 NA 

 10  
 33.6+0.4  

 49.1 

3,117 NA NA 8.1 0.2 0.2 

Thai SEEK study2  
 45.3+15.4  

 45.3 

3,459 3.3 5.6 7.5 0.8 0.3 

: NA: not available 
  



โรคไตเรื้อรัง (Chronic Kidney Disease: CKD)

การแพทยไทย ๒๕๕๔-๒๕๕๗ First Edition

 8

8-7

10  15   3,117    49.1 
  50.9  33.6 + 0.4   (stage 3-5)  8.9  stage 3, 4, 

5  8.1, 0.2  0.2     
 (  22.5)  (  7.0)  

  Thai SEEK Project   25522 
   18  

3,459   20  10   45.2 + 0.8   54.5 
 (GFR)  MDRD3  17.5 (  16.3  

 18.7 )  1, 2, 3, 4, 5  3.3, 5.6, 7.5, 0.8  0.3 
 (  8.1)  (  23.9)  (  

22.2)  (  20.4)  (  13.7)  (  13.4) (  8.2) 
      hyperuricemia  

    61-69 
 35.2  70   53.4  

 3  (  8.3)   1.9 
  1-3  0.79, 2.06  5.63 

  4, 5  23.08  66.67   
 

 
 8.1  2  
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 8.2  2 
 

 
 8.3  2 

 
  

   
  

  
Thai SEEK study  1.9  
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 (Thailand Renal Replacement Therapy Registry Report)  254711 
 

  
 (  34.0)    (  26.0)   

 (  14)  255412  (  36.3) 
 (  23.3),  (  4.79)   (

2.43) (  8.8) 
 

 8.8 12 

 n (%) 

Diabetic nephropathy 12,957 (36.30) 
Hypertensive nephropathy 8,316 (23.30) 
Obstructive nephropathy 1,711 (4.79) 
Chronic glomerulonephritis (no biopsy) 868 (2.43) 
Chronic urate nephropathy 691 (1.94) 
Polycystic kidney disease 420 (1.18) 
Lupus nephritis 480 (1.34) 
Chronic glomerulonephritis (biopsy-proven) 466 (1.31) 
Allograft failure 136 (0.38) 
Analgesic nephropathy 108 (0.30) 
Aplastic/dysplastic kidney disease 69 (0.19) 
Alport’s syndrome 6 (0.02) 
Chronic pyelonephritis 64 (0.18) 
Traumatic nephrectomy 46 (0.13) 
Chronic tubule-interstitial nephritis 80 (0.22) 
Ischemic nephropathy 13 (0.04) 
Multiple myeloma 16 (0.04) 
Renal cell carcinoma 45 (0.13) 
Scleroderma 4 (0.01) 
TB of KUB system 8 (0.02) 
Pre-eclampsia 21 (0.06) 
Herbal nephropathy 9 (0.03) 
Unknown 9,163 (25.67) 
Total 35,697 (100) 

 
  
   255412 

    (hemodialysis: HD) 
 (continuous ambulatory peritoneal disease: CAPD)  (kidney transplantation: KT) 

 2540-2554 (  8.4)   2540  30  1,000,000  
 

  2540-2544   2545 
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 114.8  1,000,000   2544  234.4  1,000,000  

 419.9  1,000,000   2550  30  2550 
 ( .) 

 CAPD  PD first policy 
 749.7  1,000,000  2554 

 

 
 8.4   2540-255412 
: Missing data in 2002 

 
 2.4  

  8.9  8.512 
  2550-2554 

  81.1  2550  72.7  2554  PD first policy 
 2550   CAPD  4.7  2550  8.8  2551 

 19.8  2554 
 

 8.9  
  2550-255412 

 2550 2551 2552 2553 2554 
Mode of RRT N 

(pmp) 
% N 

(pmp) 
% N 

(pmp) 
% N 

(pmp) 
% N 

(pmp) 
% 

Hemodialysis 20,641 
(327.4) 

81.1 26,438 
(417.1) 

83.9 27,056 
(425.9) 

77.1 30,835 
(482.6) 

75.5 34,895 
(545.2) 

72.7 

Peritoneal 
dialysis 

1,198 
(19.0) 

4.7 2,760 
(43.5) 

8.8 5,133 
(80.8) 

14.6 6,829 
(106.9) 

16.7 9,509 
(148.6) 

19.8 

Kidney 
transplantation 

3,618 
(57.4) 

14.2 2,298 
(36.3) 

7.3 2,923 
(46.0) 

8.3 3,181 
(49.8) 

7.8 3,583 
(55.9) 

7.5 
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 8.5   2550 - 255412 

 
   
 2550-2554 (  8.10)12  2550  CAPD  12.2 

 PD first policy  CAPD   42.9 
 2554 (  8.6)  CAPD 

  2550  2556  22,590  
 12,056  (  53.4) 

 
 

 8.10  
  2550-255412 

 2550 2551 2552 2553 2554 
Mode of RRT N 

(pmp) 
% N 

(pmp) 
% N 

(pmp) 
% N 

(pmp) 
% N  

(pmp) 
% 

Hemodialysis 3,410 
(54.10) 

79.2 4,688 
(73.96) 

73.7 3,991 
(62.83) 

51.0 6,244 
(97.73) 

53.9 7,901 
(123.45) 

54.3

Peritoneal 
dialysis 

528 
(8.37) 

12.2 1,330 
(20.98) 

20.9 3,532 
(55.60) 

45.1 4,979 
(77.93) 

43.0 6,252 
(97.68) 

42.9

Kidney 
transplantation 

370 
(5.87) 

8.6 342 
(5.39) 

5.4 308 
(4.84) 

3.9 354 
(5.54) 

3.1 402 
(6.28) 

2.8 
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 8.6  CAPD   

 
 

 (  8.11)12  (  
51.5)  (  18.1)  (  12.6)  (CAPD) 

 (  23.5)  (  17.8) 
 (  15.2)  
  2550-2554 

 45-64   65-74   20-44  (  8.12)13 
 

 8.11  (hemodialysis: HD) 
 (peritoneal dialysis: PD)   255313 

  
( ) 

HD cases  
N (%) 

PD cases  
N (%) 

HD cases 
(pmp) 

PD cases 
(pmp) 

  10.33 12,651 (41.5) 1,209 (17.8) 1,224.69 117.04 
 9.42 3,111 (102) 899 (13.2) 330.25 95.44 

 3.18 1,131 (3.7) 378 (5.6) 355.66 118.87 
 4.36 2,097 (6.9) 737 (10.9) 480.96 169.04 

 21.57 5,509 (18.1) 1,593 (23.5) 255.40 73.85 
 8.89 2,110 (6.9) 936 (13.8) 237.35 105.29 

 6.13 3,840 (12.6) 1,035 (15.2) 626.43 168.84 
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 8.12   
 2550-255412 

 ( ) 
 

 2550  2551  2552  2553  2554 
0-19 0.3 0.7 0.7 0.8 1.1 
20-44 20.1 20.9 20.4 18.2 19.4 
45-64 41.9 42.3 43.2 43.1 45.8 
65-74 22.4 22.2 21.4 21.4 20.5 
>75 15.4 13.9 14.3 16.4 13.2 
Total 100 100 100 100 100 

 
 2.5  

   
 (  8.7)  

 USRDS  255014 
  5   75.0 

  34.0  3 
  3   

 
  (  8.8)14  

  (  8.9) 
 CAPD  PD first policy 

  53.1  38.6  3   5   
 

 

 
 8.7   255014 
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 8.8  (all-cause mortality) 

    255014 

 

 

 8.9  (CAPD) 
 PD first policy  
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  10.0-15.0 

1,15-16 
9,17     

     
  

18  
  -    20   
NHANES 1988-1994 (n=15,488)  NHANES 1999-2004 (n=13,233)1  1-4 

 10.0  13.1 (  8.13)  1  1.7  1.8  2  2.7 
 3.2  3  5.4  7.7  4  0.21  0.35   

 albuminuria     
   

  -    65,181   Health 
Survey of Nord-Trondelag County (HUNT II)16  10.2  CKD stage 1-4  

 2.7, 3.2, 4.2  0.2   
 (  11.5)  

  ESRD   
 ESRD  CKD  2  60   3 

 60   ESRD 
     ESRD 

   
 ESRD  3  

 
 8.13  20   NHANES  

1988-1994  NHANES  1999-20041 

CKD stage 
Prevalence, % (95% confidence interval) 

NHANES 1988-1994 NHANES 1999-2004 
1 1.71 (1.28-2.18) 1.78 (1.35-2.25) 
2 2.70 (2.17-3.24) 3.24 (2.61-3.88) 
3 5.42 (4.89-5.96) 7.69 (7.02-8.36) 
4 0.21 (0.15-0.27) 0.35 (0.25-0.45) 
5 NA NA 

Total 10.03 (9.16-10.91) 13.07 (12.04-14.10) 
: NA: not available  CKD stage 5 
 

  
  30  (The Hisayama study)18 

  13.8, 15.9  22.1  2517, 2531  2545  
  14.3, 12.6  15.3  2517, 2531  2545  

17  2548  574,024  (   
 41.9)   (  13.0)  (CKD  1, 2, 3, 4+5  0.6, 

1.7, 10.4  0.2 ) 
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  254919  6,001   CKD  3-5 
 6.9   8.0, 25.0, 71.4,  CKD  3-5  

  255220  2,356   35  
  13.7  CKD  1-5  2.0, 6.7, 4.8, 0.2  0  

  255521  47,204   
  10.8  GFR  60 ml/min/1.73 m2  1.7  albuminuria 

 9.4    16.9   18.3 
  255622  5,588  

 (  17.2)   1-5  7.0, 4.3, 4.3, 0.8  0.8   3-5 
 5.9      

 ESRD  229  1,000,000 23 
  ESRD  10.0 24-25  

  26 
     15.6  (  11.4   18.6 

  17.6 )  CKD  3-5  5.5 
   

   (  8.14) 
 

 8.14  

 Authors N 
Prevalence of CKD (%) 

Stage 1-2 Stage 3-5 Stage 1-5 
  Coresh1 15,488 5 8 13.1 

 (HUNT II)  Hallan16 65,181 5.9 4.4 10.2 
 (The AusDiab 

Kidney Study) 
 Chadban15 11,247  11.2  

  Zhang21 47,204 9.4 1.7 10.8 
  Imai17 574,024 2.3 10.9 13.2 
  Kim20 2,356 8.7 5.0 13.7 
  Hsu19 6,001 NA 6.9 NA 
  Sabanayagam26 4,499 10.1 5.5 15.6 

 (Indian SEEK study)  Singh22 5,588 11.3 5.9 17.2 
 (Thai SEEK study)  Ingsathit2 3,459 8.9 8.6 17.5 

 
   

  7  (GFR <60 ml/min/1.73 m2) 
 2528-2540   GFR <60 ml/min/1.73 m2)  

8  4.6  
 60    10 

 3-5  8.9  Thai SEEK study2  8.6  
 17.5  11.44 

   Thai SEEK study 
  (  23.9)   (  

22.2)  (  20.4) 
  

  255412  (  36.3) 
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 (  23.3)  
   

 
 

 (  
8.4)12  EU (  8.15)27-28  
PD first policy  2550   CAPD   
19.8  2554   

 2-3  
 

 8.15   

/  
 (pmp) 

ESRD Dialysis (HD+PD) Transplant 
  280  215  65 

  1,505  1,030  470 
 (  EU)  585 (850)  400 (550)  185 (295) 

  2,045  1,945  100 
 ( )  70  60  10 

  380  320  65 
  70  65  5 

  190  140  55 
 ( 2554)  749.7  693.8  55.9 

: pmp: per million population; ESRD: end-stage renal disease; HD: hemodialysis, PD: peritoneal dialysis, EU: European Union 
 

 (Burden of Disease) 
 
  
    
 2549-2553 (  8.16) 

  20-22  100,000 29 
 

 8.16  100,000    2549-2553 

 (Cause group) 
 

2549 2550 2551 2552 2553 
 83.1 84.9 87.6 88.3 91.2 

 59.8 56.7 55.1 55.6 51.6 
 28.4 29.3 29.8 29 28.9 

 24.4 24.3 24.7 24.7 31.4 
 22 22.5 23 22.9 25.7 

  20.6 21.5 22.5 20.8 21.6 
 14.4 13.9 13.8 13.5 13.8 

   11.1 11.5 10 10.5 11.1 
 8.3 7.7 7.6 7.2 7 

 12 12.2 12.2 11.1 10.8 
 10.5 8.8 7.4 6.4 5.7 

 330.1 331.5 333.8 330.9 347 
:    
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   2552   

(DALYs) 10.2   161  100,000    1.3  (  5.8 
  4.4 )     

(  2.2)  (  3.2) (  8.10)  20  
 2  3   1,000   (  8.17) 

 

 
 8.10  60   

:   2553  
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 8.17  20   

 
  

 
 

* 
 

* 
 

1  16 12  
2  16 11  
3  12 7  
4 /  9 6  
5  8 5 /  
6  8 5  
7  7 4  
8  7 4  
9  6 4  
10  4 4  
11  4 3  
12  4 3  
13  4 3  
14  3 2  
15  3 2  
16  3 2  
17  3 2  
18  3 2  
19  3 2  
20  2 2  

:  (  1,000 ) 
 

  
   

 3,115  15  
 (  8.11)  15-29    0.4  30-44 

  2.3  45-59   13.1   60   39.8 
 

 
 8.11  10 
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 (  8.12   8.18) 
 

 
 8.12   

:  
 

 8.18    2008-2011 
Age groups 

(years) 
2008: Cases  

(pmp) 
2009: Cases 

(pmp) 
2010: Cases 

(pmp) 
2011: Cases 

(pmp) 
0-19 159 (8.42) 194 (10.22) 288 (10.27) 464 (24.24) 
20-44 4,784 (172.58) 5,733 (205.66) 6,364 (226.97) 8,030 (285.59) 
45-64 9,687 (781.84) 12,125 (972.02) 15,048 (1,199.36) 18,968 (1,507.55) 
65-74 5,077 (1,726.87) 6,004 (2,022.55) 7,481 (2,505.50) 8,502 (2,839.45) 
>75 3,183 (2,630.57) 4,029 (3,299.67) 5,706 (4,646.04) 5,486 (4,460.16) 

:  
 

 (  52.6)  (  47.4) 
  

 
 (disability by severity class)  

 Thai SEEK study  cross-sectional stratified-cluster sampling 
  3,459   45.2   54.5   

17.5 (95% CI=14.6-20.4%)  1, 2, 3  4   3.3 (95% CI=2.5%, 4.1%)  5.6 (95% 
CI=4.2%, 7.0%)  7.5 (95% CI=6.2%, 8.8%)  1.1 (95% CI=0.7%, 1.5%)  (  8.13  

 8.19)    
 (  8.14) 
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 8.13  2 

:  SEEK (2553) 
 

 8.19    
  CKD staging 

Overall 
  I  II  III  IV  
Gender n No.

a
 Prevalence

b 

(%) 
No. Prevalence 

(%) 
No. Prevalence 

(%) 
No. Prevalence (%) No. Prevalence (%) 

Male 1,569 51 2.6 (1.4, 3.8) 100 5.8 (4.0, 7.6) 104 6.9 (4.9, 8.9) 15 0.9 (0.5, 1.3) 270 16.3 (12.5, 20.0) 
Female 1,890 83 3.8 (2.8, 4.9) 107 5.4 (3.5, 7.4) 144 8.0 (6.0, 9.9) 22 1.3 (0.6, 2.0) 356 18.5 (14.8, 22.3) 
Overall 3,459 134 3.3 (2.5, 4.1) 207 5.6 (4.2, 7.0) 248 7.5 (6.2, 8.8) 37 1.1 (0.7, 1.5) 626 17.5 (14.6, 20.4) 
  8.9 (6.8, 11.0) 8.6 (7.0, 10.3)   

:   SEEK (2553) 
:  a Number of CKD patients from our samples. 

bStandardized prevalence to the national distribution for that gender. 
 

 
 8.14   

:  SEEK (2552) 
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  2009  ESRD  40  

 (  8.15)  HD 
 3  (  8.16) 

 

 
 

 8.15  ESRD  
 

 
 8.16   renal replacement therapy 

: HD: hemodialysis, PD: Peritoneal dialysis, TX: Transplantation 
 

  47,987  
 (  8.4)   

 250,000   

  
 
 

Non-Medicare Costs      Medicare Costs 
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Cost and Interventions 
    

   
 2007  CKD  9.8  (  27.6)  

  ESRD   12   2000  20.8   
200730  GFR  60  10  30 

 10   18.56  60.61   
 CKD  

   
 749.7  1,000,000    

  545.2 148.6  55.9   (  8.4   8.20) 
  

  
  (  8.21  8.22) 

  
 8.20    2007-2011 

 2007 (pmp) 2008 (pmp) 2009 (pmp) 2010 (pmp) 2011 (pmp) 

Hemodialysis 20,641 (327.4) 26,438 (417.1) 27,056 (425.9) 30,835 (482.6) 34,895 (545.2) 

Peritoneal dialysis 1,198 (19.0) 2,760 (43.5) 5,133 (80.8) 6,829 (106.9) 9,509 (148.6) 

Kidney 
transplantation 

3,618 (57.4) 2,298 (36.3) 2,923 (46.0) 3,181 (49.8) 3,583 (55.9) 

Total 25,457 (419.9) 31,496 (496.9) 35,112 (552.8) 40,845 (639.6) 47,987 (749.7) 

:  
 

 8.21    2007-2011 
 Case (%) 

 2007 2008 2009 2010 2011 

Self payment 4,661 (31.4%) 4,716 (24.8%) 4,675 (23.1%) 5,582 (20.5%) 5,923 (18.8%) 

Social security fund 2,568 (17.4%) 3,229 (17.0%) 3,474 (17.2%) 4,787 (17.6%) 5,841 (18.5%) 

States enterprise reimbursement 601 (4.1%) 716 (3.8%) 800 (4.0%) 1,026 (3.8%) 1,202 (3.8%) 

Government reimbursement 6,103 (41.3%) 7,609 (40.0%) 7,782 (38.5%) 10,455 (38.4%) 11,600 (36.8%) 

National health security office fund 706 (4.8%) 2,576 (13.5%) 3,332 (16.3%) 5,285 (19.4%) 6,766 (21.5%) 

Charity organization 170 (1.1%) 175 (0.9%) 160 (0.8%) 105 (0.4%) 211 (0.7%) 

Total 14,792 (100%) 19,021 (100%) 20,223 (100%) 27,240 (100%) 31,543 (100%) 

:  
: Missing data 2011=3,352 cases 
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 8.22    2007-2011 
 Case (%) 

 2007 2008 2009 2010 2011 

Self payment 86 (9.5%) 120 (6.5%) 217 (5.7%) 74 (1.2%) 179 (2.0%) 

Social security fund 38 (4.2%) 57 (2.9%) 88 (2.3%) 170 (2.7%) 225 (2.5%) 

States enterprise reimbursement 25 (2.8%) 27 (1.4%) 29 (0.8%) 52 (0.8%) 61 (0.7%) 

Government reimbursement 438 (48.6%) 591 (30.3%) 514 (13.6%) 820 (12.8%) 849 (9.4%) 

National health security office fund 305 (33.9%) 1,142 (58.6%) 2,922 (77.2%) 5,277 (82.4%) 7,726 (85.3%) 

Charity organization 9 (1.0%) 12 (0.6%) 15 (0.4%) 15 (0.2%) 18 (0.2%) 

Total  901 (100%)  1,949 (100%) 3,785 (100%) 6,408 (100%) 9,058 (100%) 

:  
: Missing data 2011=451 case 

 
  

  
  

 randomized controlled trials (RCT)  CAPD 
 HD  USRDS 

     2   CAPD 
 HD  2   3  CAPD  HD   4 

  dialysis   
 4  2  

  2  0.01 
  QALYs   ICER  CAPD  HD 

 6.15  QALY (  3.0) 
  CAPD  HD 

 
 

  2  
 1980-2004  

  30  

   microalbuminuria 
   31 

 microalbuminuria -
  2  45   10,000  

 30    
 (Markov model)  3  -

  microalbuminuria    1 
    

   ACEI 
  enalapril 10   microalbuminuria  (  2  3 
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 6 )   EQ–5D  
 150    microalbuminuria 

 2  ACEI  1,764.16   
(utility unit)  0.56   619  

 microalbuminuria   2  ACEI 
   microalbuminuria 

  
 
  
 

 1.   1-3 
  CKD  1-3   8.52  

 20    CKD  1-3  GFR  CKD-EPI  11.15 (22.4 ) 
 CKD  1-3  17.6  60-69   44.4  70   39.0 

  27.8   37.9 32 
  CKD  1-3   26.5  CKD33 

 CKD   CDC CKD Surveillance Project 2009 Report34  1999-2006  
  eGFR  60 ml/min/1.73 m2   5.0   

CKD  CKD  Medicare  2007-200835 
 CKD  microalbumin   30.0 

  CKD   4.0   CKD 
  20.0  

  
 CKD  Kidney Disease: Improving Global Outcomes (KDIGO) 

  6 The American Diabetes Association 
36 The Joint National Committee on Prevention, Detection, 

Evaluation, and Treatment of High Blood Pressure (JNC7) 37 

 The National Kidney Foundation  
 38  

  CKD   
  GFR    GFR  

urinary clearance  125I-iothalamate39  GFR   the Modification of 
Diet in Renal Disease (MDRD)    MDRD  CKD-
EPI  eGFR   30 ml/min/1.73 m2  2   (median bias  measured GFR 

 estimated GFR)  eGFR  30-59 ml/min/1.73 m2  CKD-EPI  median bias  +/-
4 ml/min/1.73 m2  GFR  MDRD  median bias  (2.5 vs. 5.5 
ml/min/1.73 m2)   GFR   CKD-EPI   MDRD  GFR 

 60 ml/min/1.73m2 40 
    Intra-individual variability  

 coef cients of variance  30.0-50.041   
    spot urine 

 urine albumin-creatinine ratio  24  
 urinary albumin  

 
 CKD  
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 2.  angiotensin receptor blockers (ARB) 
   

  microalbuminuria  macroalbuminuria  overt nephropathy 
   microalbuminuria  macroalbuminuria 

  5-10 42-46 (  8.23) 
 

 8.23  microalbuminuria  macroalbuminuria  

 
  1  ACEI   
microalbuminuria  overt proteinuria  overt proteinuria   

  2  ACEI  microalbuminuria   microalbuminuria  
 ACEI  ARB  microalbuminuria  overt proteinuria   overt 

proteinuria  ARB  47  
    IRMA248  IDNT49 

  IRMA2 (Irbesartan in Patients with Type 2 Diabetes and Microalbuminuria) 
 microalbuminuria  ARB  macroalbuminuria  IDNT 

(Irbesartan Diabetic Nephropathy Trial)  macroalbuminuria  ARB 
  

  IRMA2  2   microalbuminuria 
  irbesartan 300    macroalbuminuria  

70.0  irbesartan 150   
  microalbuminuria  normoalbuminuria   IDNT 

  2   macroalbuminuira  irbesartan 
  2      

 IRMA2      2  
microalbuminuria  10   2   macroalbuminuria  1  

  CKD  
 
 

 
macroalbuminuria 

O’Hare, 2000 

(ATLANTIS) 
 

=46   
100% microalbuminuria; 100% Insulin 

Dependent Diabetics GFR (iohexol)  
mean±SD= 100 ± 23ml/min 

2  10.9% (5/46) 
~5%  

The HOPE 
study, 2000 

=587  
100% microalbuminuria; 100% Diabetics 

Median 4.5  
 

21.6% (127/587) 
~5%   

Crepaldi, 1998 
 

=34  
100% had microalbuminuria 100% Insulin 
Dependent Diabetics 

3  20.6% (7/34)  
~7% per year 
 

Laffel, 1995 
 

 = 70  100% microalbuminuria; 100% 
Insulin Dependent Diabetics CrCl (mean±SD) = 

80 ± 22 mL/min per 1.73m2  baseline 

2  18.6% (13/70)  
~9%  
 

Ravid, 1993 
 

 = 45  100% microalbuminuria 
100% Type 2 Diabetics Proteinuria    
mean±SD = 123 ± 58 mg/24 h 

5  42.2% (19/45) 
~8%   
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 15   3    2  
 1  

   
 ICER    Markov model   

  ARB   
   microalbuminuria 

 overt nephropathy     
     1,000   irbesartan  microalbuminuria 

 10    59.9   overt nephropathy  
 22.3    25   144.2   
 49.7      irbesartan 

   irbesartan   
 2    break event point  12   

   14    25  
   350,000   irbesartan  irbesartan 

 120,000      
   50.0  

 70.0  irbesartan     
   macroalbuminuria  

 
 3.   1-3 

  1-3  
50     

    1-3 
   GFR    

GFR  1-  10 ml/min/1.73 m2  GFR    
     4  

    
 4   

1.  (unmodifiable variables) 
-  
-  
-  
-  

2.   (risk factors susceptible to social and 
educational interventions) 

-   
-   
-  
-  
-        

3.   (risk factors susceptible to pharmacological interventions) 
-  
-   
-  
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-   
4.   (biological markers) 

-   
-   
-   
-  

   renoprotection 

 RAAS  1-3 (  8.24) 
 

 8.24  1-3  
;    

ACEI vs. placebo 
17 ; 11,661   

Mortality:   
ESRD:  

-  all-cause  cardiovascular mortality, MI, 
 stroke   

 microalbuminuria 
- ACEI  all-cause  cardiovascular mortality, MI, 

 stroke  
- ACEI  ESRD  overt proteinuria 

 
- ACEI  renal outcomes 

 composite vascular outcomes  
-  clinical outcomes 

 clinical outcomes  
ACEI vs. ARB  
6 ; 4,799  

Mortality:    
ESRD: 

 

-  all-cause  
cardiovascular mortality, MI,  CHF; 

-  stroke, ESRD, or composite vascular outcomes 
-  CKD  ONTARGET (GFR <60 ml/min/1.73m2  

albuminuria)   composite renal outcome 
- :   

 
ACEI vs. CCB  
6 ; 4,357   

Mortality:  
ESRD:  

-  all-cause  cardiovascular mortality, 
stroke, CHF, composite vascular endpoint,  ESRD 

- ACEI  renal outcome  
-   clinical outcomes; 

 
ACEI vs. BB  
3 ; 1,080   

Mortality:  
ESRD:  

-  all-cause  cardiovascular mortality, 
stroke, CHF, composite vascular endpoints,  ESRD 

-  ACEI   composite renal 
outcome  

- :   clinical vascular outcomes 
ACEI vs. diuretic  
2 ; 4,716   

Mortality: 
 

ESRD:   

-  all-cause mortality, stroke, ESRD,  
composite vascular  renal outcomes 

- :  clinical events;   post 
hoc subgroup analysis  CKD  

ARB vs. placebo 
5 ; 5,769  

Mortality:  
ESRD:  

-  all-cause  cardiovascular mortality, 
MI, stroke, composite vascular outcomes 

- ARB  CHF hospitalization  ESRD 
;  composite renal outcomes  

- :  
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 8.24  1-3 ( ) 
;    

ARB vs. CCB 
3 ; 3,924   

Mortality:  
ESRD:  

-  all-cause mortality, stroke, composite 
vascular outcomes  ESRD 

- :  
ACEI+ARB vs. ACEI 6 

; 7,357  
Mortality:  
ESRD:  

-  all-cause 
mortality 

-  vascular outcomes 
  composite vascular outcome 

- :   renal outcomes 
ACEI+ARB vs. ARB 
3 ; 4,300  

Mortality: 
 

ESRD:  

- all-cause m ortality ( ); 
 vascular outcomes  ESRD 

- :  clinical events  
ACEI+ARB vs. ACEI  
ARB 1 ; 8,933  

Mortality:  
ESRD:  

-  all-cause mortality, cardiovascular 
mortality, ESRD,  single composite vascular outcome 

- :  post hoc analysis 
ACEI+CCB vs. ACEI  
1 ; 481   

Mortality: 
 

ESRD:  

-  mortality  vascular  renal outcomes 
-  composite vascular outcome  

cardiovascular events  
- :  
 

ACEI+CCB vs. 
ACEI+diuretic  
2 ; 1,425   

Mortality: 
 

ESRD:  

-  mortality, 
"cardiac disorders," "vascular disorders,"    composite renal outcome. 

- :    renal events  
ACEI+diuretic vs. placebo 
1 ; 4,526  

Mortality:   
ESRD:   

-  all-cause  
cardiovascular mortality, MI, stroke, composite vascular outcome,  
composite renal outcome 

- :  post hoc analysis 
ARB vs. different ARB  
2 ; 1,745   

Mortality:  
Telmisartan vs. 
losartan ; 
telmisartan vs. 
valsartan   
ESRD: Telmisartan 
vs. losartan 

; 
telmisartan vs. 
valsartan  

-  losartan, telmisartan  mortality  
composite vascular outcome   
composite renal outcome  

-  in all-cause  
cardiovascular mortality, MI, stroke, CHF hospitalization, ESRD   
composite vascular or renal outcomes  telmisartan  valsartan 

- :   losartan 
 valsartan 

ARB vs. ARB (high vs. low 
dose)  
3 ; 998  

Mortality: 
 

ESRD:  

-  
 

-  cardiovascular  renal outcomes 
- :  

BB vs. placebo 
2 ; 2,173   

Mortality:   
ESRD:  

- BB  all-cause mortality, CHF hospitalizations,  CHF death 
;  BB   composite vascular 

outcomes  
-  cardiovascular mortality 
-   clinical vascular outcomes 

 eGFR  
-   post hoc analysis  CHF  

renal outcomes 
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 8.24  1-3 ( ) 
;    

CCB vs. placebo 
2 ; 1,226   

Mortality:  
ESRD:  

-  all-cause  
cardiovascular mortality, stroke, CHF, ESRD,  composite vascular  
renal outcomes 

- CCB  MI  
- :  

CCB vs. BB  
3 ; 12,766  

Mortality:  
ESRD:    

-  all-cause 
mortality, ESRD,  composite renal outcome 

-  Limits:  95   post hoc analysis 
  "renal dysfunction"  CKD 

CCB vs. diuretic 
1 ; 4,129  

Mortality: 
 

ESRD:  

-  stroke, ESRD, 
 composite clinical vascular  renal outcomes 

- :  post hoc  analysis;  
MI 

Diuretic vs. placebo  
1 ; 393  

Mortality:  
ESRD:  

-  all-cause 
mortality 

-  stroke  composite 
vascular outcomes 

- :   post hoc analysis;  renal 
outcomes 

ACEI vs. non-ACEI (other 
BP control) 1  ; 
131   

Mortality: 
 

ESRD:  

-   ESRD 
 composite renal outcome 

- :   mortality  other clinical 
vascular  renal outcomes 

Strict BP control vs. usual 
BP control 6 ; 
2,520   

Mortality:  
ESRD:   

-  all-cause  
cardiovascular mortality, MI, stroke, ESRD,  composite renal outcomes 

- :   
 

Statins vs. placebo or 
usual care12 ; 
17,460  

Mortality:  
ESRD:  

- Statins   all-cause mortality, MI, stroke,  
composite vascular outcomes  

-  CHF hospitalization, ESRD, 
 composite renal outcome 

- :  post hoc analyses 
 

Statin vs. statin (high vs. 
low dose) 2 ; 
4,793  

Mortality:  
ESRD:  

-  all-cause mortality 
- High-dose statin  CHF hospitalization  all 

composite vascular endpoints  
- :  post hoc analyses;  MI, stroke, 

 renal outcomes. 
Gemfibrozil vs. placebo 1 

; 470  
Mortality:  
ESRD:   

-  mortality 
- Gemfibrozil     composite vascular 

outcomes 
- : post hoc analysis;   ESRD   renal 

outcomes 
Gemfibrozil vs. low-
triglyceride diet 1 

; 57  

Mortality: 
 

ESRD:  

-  ESRD 
- :   mortality  clinical 

vascular outcomes 
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 8.24  1-3 ( ) 
;    

Low-protein diet vs. 
usual protein diet 6 

; 1,480   

Mortality:  
ESRD:  

- Low-protein diet  all-cause  cardiovascular 
mortality,  ESRD 

- Low-protein diet  composite renal outcome 
 

- :  vascular outcomes    
CKD stages 4  5 

Low-protein diet vs. low-
carb, low-iron-available, 
polyphenol-enriched diet 
1 ; 191   

Mortality:  
ESRD:   

-  all-cause 
mortality  ESRD 

-  low-protein diet  composite outcome  mortality 
 ESRD  

- :   
Low-protein, low-
phosphate diet vs. low-
phosphate diet vs. usual 
diet  
1 ; 98  

Mortality: 
 

ESRD:  

-  all-cause mortality 
 ESRD 

- :   clinical vascular outcomes; 
 eGFR  30 

mg/ml/1.73m2 
Intensive vs. standard 
glycemic control studies 
2 ; 1,861   

Mortality: 
 

ESRD:   

- :  mortality, ESRD,  other clinical 
vascular  renal outcomes 

Intensive 
multicomponent 
intervention vs. control 
studies 
4 ; 892  

Mortality:  
ESRD:  

-   all-cause 
mortality, MI, fatal stroke,  ESRD 

- Multicomponent intervention  nonfatal stroke, a 
composite vascular endpoint   

- :   interventions   

: ACEI: Angiotensin Converting Enzyme Inhibitor, ARB: Angiotensin Receptor Blocker, CCB: Calcium Channel Blocker,   
BB: Betablocker ,MI: Myocardial infarction 

 
 (Quality of Care) 

 
  (service plan) 

 
 1.  
   

  service plan 51  service plan  
(NCD)52 

  district health system (DHS)   ( .)  
 (NCD clinic)  
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 2.  

  1.9 
 1-3  0.79, 2.06  5.63   4, 5 

  23.08  66.67  2 
   

service plan  
 eGFR  1   
 eGFR  1  

 service plan   enzymatic method 
 eGFR  CKD-EPI creatinine equation  . .

   .
enzymatic method  eGFR 

 CKD-EPI creatinine equation  
   

  7  12  2556 
 .    .   2557 

  57.7  49.2 
 3  34.6  

34.2  76   enzymatic method 
 43.4  CKD-EPI creatinine equation  eGFR  97.4 

 12  Jeffe 
method  enzymatic method 

  Jeffe method   
 

   steroids (NSAIDs) 
  (polycystic kidney disease) 

 service plan  
 
 3.  
   
  service plan 51  

 (CKD clinic)  .  (F2)   CKD clinic 
 3   

1) ,     (

 .) 

2) Education Program  

3)  

  .  (M1) . (S)  . (A)  3    (F) 
 

  
eGFR  4 ml/min/1.73 m2/year   50.0  CKD clinic 

 eGFR   
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 4.  
  4   

   
   

  
  

   service plan 
 4  
 (unplanned dialysis)  20.0 51 

 
 
 5.  

  3  1)  2)   3)  (kidney 
transplant: KT)  

 

  

  (dialysis adequacy) 
 HD   2554 (TRT 2011)12 

 (  KT/V  URR  65%)  (  nPCR 
 1.1   serum albumin  3.5 ) 

     (  
8.25-8.27) 

 (  8.17-8.18) 
 

 8.25   HD 
   

 Mean ± S.D. 

 Private owned HD 

center 

Government owned 

HD center 

NGO-charity owned 

HD center 

All 

Kt/v 1.7±0.4 1.8±0.4 1.7±0.4 1.7±0.4 

URR (%) 72.2±16.6 72.4±16.2 74.7±9.7 72.5±16.1 

nPCR (g/kg/day) 1.1±0.7 1.1±0.7 1.1±0.4 1.1±0.7 

Alb (g/dl) 3.8±0.5 3.8±0.5 3.9±0.5 3.8±0.5 

Pre HD BUN (mg/dl) 66.7±24.1 10.3±3.7 71.8±21.0 67.9±24.1 

Pre HD Cr (mg/dl) 9.5±3.8 69.1±24.3 10.0±3.7 9.9±3.8 

:  
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 8.26   HD 
 

 Mean ± S.D. 

 
Self 
payment 

Government 
reimbursement 

National health 
security office 
fund 

Social security 
fund 

States enterprise 
reimbursement 

Charity 
organization 

All 

Kt/v 1.8±0.4 1.7±0.4 1.8±0.4 1.7±0.4 1.7±0.5 1.8±0.4 1.7±0.4 

URR (%) 73.3±15.1 73.7±14.6 70.2±18.7 71.8±16.0 72.2±16.7 71.5±19.4 72.4±16.1 

nPCR (g/kg/day) 1.2±0.9 1.1±0.7 1.1±0.7 1.2±0.6 1.1±0.6 1.4±0.8 1.1±0.7 

Alb (g/dl) 3.7±0.6 3.8±0.5 3.8±0.5 4.0±0.5 3.8±0.6 3.8±0.5 3.8±0.5 

Pre HD BUN (mg/dl) 72.2±25.9 62.0±22.0 69.5±24.4 74.5±23.4 65.5±23.8 75.8±20.1 67.9±24.1 

Pre HD Cr (mg/dl) 9.6±3.9 9.2±3.4 10.1±3.8 11.7±3.9 9.3±3.5 12.7±3.8 9.9±3.8 

:  
 

 8.27   HD 
  

 Mean ± S.D. 

 Bangkok 

and vicinity 
Central part 

Western 

Part 
Eastern Part 

Northeastern 

Part 

Southern 

Part 

Northern 

Part 
All 

Kt/v 1.8±0.4 1.7±0.5 1.7±0.5 1.8±0.5 1.7±0.4 1.8±0.4 1.8±0.5 1.7±0.4 

URR (%) 73.2±16.2 72.2±16.5 63.8±28.1 76.4±11.9 72.4±14.1 74.6±14.1 70.3±15.4 72.4±16.1 

nPCR  
(g/kg/day) 

1.1±0.7 1.1±0.7 1.1±0.7 1.0±0.6 1.3±0.9 1.2±0.6 1.1±0.5 1.1±0.7 

Alb (g/dl) 3.8±0.5 3.8±0.5 3.8±0.4 3.8±0.5 3.8±0.5 3.8±0.4 3.8±0.5 3.8±0.5 

Pre HD BUN  
(mg/dl) 

66.1±22.6 63.0±24.1 69.0±22.7 65.1±23.2 71.1±25.1 69.0±22.6 71.1±26.2 67.9±24.1 

Pre HD Cr  
(mg/dl) 

9.1±3.5 9.5±3.7 10.0±3.7 9.7±3.7 10.4±3.9 10.9±3.8 10.4±3.9 9.9±3.8 

:  
 

 
 8.17  HD   

:  
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 8.18  HD  

:  
 
  -   potassium, bicarbonate  (

 HD) calcium, phosphate  parathyroid hormone  (  HD  PD) 
  2554 (TRT 2011)12  potassium, bicarbonate  calcium 

   (  8.19-8.21) 
 phosphate  (  4.5 mg/dl)  

 phosphate    
 phosphate   parathyroid hormone 

  vascular calcification 
 hyperparathyroidism   HD 2  3  

 phosphate  
 dialysis (  8.28) 

 

 
 8.19  potassium  HD   

:  
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 8.20  bicarbonate  HD  

:  
 

 
 8.21  calcium  HD  PD  

:  
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 8.28  calcium, phosphate  parathyroid hormone  HD  PD 
 

 Mean ± S.D. 
 

Self 
payment 

Government 
reimbursement 

National 
health 
security 
office fund 

Social 
security 
fund 

States 
enterprise 
reimburse
ment 

Charity 
organization 

All 

Ca2+ (mg/dl) 9.1±1.2 9.2±1.5 9.4±9.9 9.2±2.0 9.2±1.2 9.1±1.3 9.2±6.0 
PO4

2+(mg/dl) 5.0±2.0 4.3±1.9 4.8±6.2 5.6±2.0 4.8±2.1 5.6±2.0 4.8±4.0 

Ca2+  PO4
2+ 45.5±18.5 40.3±19.4 45.5±74.1 51.9±22.9 44.4±21.1 52.0±20.0 44.8±47.1 

IPTH(pg/ml) 317.5±409.9 291.4±378.7 357.9±470.5 475.3±559.6 369.8±456.3 519.8±612.3 348.8±453.3 
:  

 
  (anemia)  HD  PD   2554 
(TRT 2011)12  hemoglobin  (KDIGO 201253: 
hemoglobin 9-11.5 g/dl)  hemoglobin 

 erythropoitin     
 hematoclit  (  8.29)  

hemoglobin   10.0 
 hemoglobin  (  8.22) 

 
 8.29  hematocrit (Hct), hemoglobin (Hb)  iron status  HD  PD 

 
 

Self payment 
Government 
reimbursement 

National 
health 
security office 
fund 

Social security 
fund 

States enterprise 
reimbursement 

Charity 
organization 

All 

Hct (%) 29.7±5.2 32.4±5.0 29.7±5.1 29.5±5.5 32.3±5.2 30.8±4.7 30.8±5.3 
Hb (g/dl) 9.7±2.0 10.5±1.7 9.7±2.0 9.6±2.0 10.5±2.2 10.1±1.4 10.1±2.0 
Ferritin 
(mg/dl) 

640.7±619.1 540.8±533.1 686.0±802.9 640.6±718.7 585.2±616.4 1105.7±1365.4 608.5±658.6 

Transferrin 
Saturation 
(%) 

30.1±16.8 30.2±16.0 31.9±18.9 32.1±18.0 29.6±16.8 34.4±23.5 30.9±17.2 

:  
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 8.22  hemoglobin  HD  

:  
 

  HD  90.0  
PD  PD first  .  Disease Management Data 
System (DMIS)  .   2555  PD16, 112  

 9,666  (  8.23)   HD, KT 
   54  PD first policy 
 3  (2551-2554)  technical survival  1,2  3   92.0, 85.0  

80.0   patient survival  1,2  3  79.0, 66.0  58.0  (  8.24) 
  55  PD 

  1  1  2552-30  2553  PD 102  116 
  90.3  PD 

first policy   8.3  1.3   1  
 (peritonitis)  1 episode per 25.5 patient-months  0.47 episodes/patient-year 

 ISPD 201056  (  1 episode per 18 patient-months  0.67 
episodes/patient-year)  Asia-Pacific Key Performance Indicators 

 (  1 episode per 40 patient-months  0.3 episodes/patient-year)  
gram positive  29.8  gram negative  21.7  

 (negative culture)  34.5  ISPD 2010  20.0 
 

(exit site infection)  1 episode per 37.7 patient-months  0.32 
episodes per patient-year  Asia-Pacific Key Performance Indicators 

 (  1 episode per 50 patient-months  0.24 episodes/patient-year) 
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 8.23  PD  PD first  (    

1  2554) 
 

 
 8.24  PD  PD  PD first 
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 KT 
 KT  2550–2555  (patient survival) 

 (graft survival) 57-59 (  8.30) 
 KT  25  (  8.25-8.26) 

 2555  2530-255557  
KT  5   52.0   17.5 

 KT  5   51.0   23.1 
(  8.27)  (  8.29-8.29) 

 chronic rejection  33.9 (  8.30) 
 

 8.30  (patient survival)  (graft survival) 
 KT  

 57  
   

 1 year patient survival 98.6% 97.9%58 
 5 year patient survival 96.6% 90.1%58 
 1 year graft survival 98.5% 96.5%59 
 5 year graft survival 93.3% 82.5%59 

   
 1 year patient survival 96.3% 94.4%58 
 5 year patient survival 93.1% 81.8%58 
 1 year graft survival 95.6% 92.0%59 
 5 year graft survival 88.4% 70.0%59 

 

 
 8.25  (patient survival)  KT  (living donor) 
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 8.26  (patient survival)  KT  (deceased donor) 

 

 
 8.27  5  KT  5  
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 8.28  (graft survival)  KT  (living donor) 

 

 
 8.29  (graft survival)  KT  (deceased donor) 
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 8.30  

 
  
 

  
   dialysis 

 HD  PD (  8.31)  KT  protocol 
 (  8.31)  

 
 

  erythropoietin 
60-64  65 

 HD  (  8.32) 
 

 8.31  HD  CAPD  
 HD CAPD 
 -  2,000  

-  
 

 -  1,500  
-  3  
-  2  

 20,000  

 -  case  PD   1,500  
  1,700 

  .  ICU  
-  

 
   (  5 

cycles  
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 8.31  KT  

 
 8.32  

  ( )  ( )  ( ) 
 53.7 56.7 55.1 

 27.7 23.8 26.0 
 19.7 25.6 22.0 

 
  

  dialysis  ESRD   65 
  18   50   Thai SEEK project2  18  

  0.3  5 (eGFR<15 mL/min/1.73 m2)
 5  150,000   1  3  ESRD (eGFR< 6 mL/min/1.73 m2) 

 ESRD  50,000   hemodialysis 
 hemodialysis    2554 = 4,706  

 2.3 12 5.8 65  62,778  
 hemodialysis  1  2.3 12 

  27,295  PD  16,000  
 500 57  43,800 

  ESRD 
  65  ESRD 

 dialysis  dialysis  
 2550-2555  19.6  

 HD center  PD center  2550-2555  7.0 
 38.3 12 

  
 HD  2-3 

  (  8.33) 
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 8.33  HD, PD  KT 

 
 

( )  ( ) ( ) 
 

( ) 
 

( ) 
 226 223 99 548 56,992-85,488 

 327 140 124 591 7,092 
 674 3056 174 3904 23,424 

  
  KT  KT 

 30    KT 
   

2556  3,848   2556  158 66 

  
KT  KT  

  (  8.32)  2556 
 4 57  3  2  66  KT  20 

 KT   KT 
 

 

 
 8.32  

 
   

 (HBV)  
 7  

67  HD 
  dialysis 

 4.012 (  8.34)   
    

 
 2  
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 8.34  HD  PD 
 HBS Ag: Positive cases (%) 
 2008 2009 2010 2011 
Hemodialysis 3.43% 2.25% 4.25% 4.68% 
Peritoneal dialysis 1.26% 3.88% 3.49% 4.02% 

:  
 

  HD  HIV  
HIV  1.2   ESRD  dialysis 

 HIV 
 12 (  8.33) 

  PD 
  PD  HD 

 CDC   chronic HD 
 HIV  

 

 
 8.33  HIV  HD  PD 

:  
 
  

 
 (  8.35) 
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 8.35  HD, PD  KT 
 

 HD PD KT 
 - . 

- . 
- . 

. -  
 

-  . 

 
- . 
- . 
-  

. -  
 

-  . 
: .;  (  -

), ; , .;  
 

  
 

 
 HD  PD   KT 

 
 

  

  HD  (  8.34)  
 39.4 (  2556) 

 (  8.36)  
 

  
(outsource) 

 . 
 

  
 

 
 8.34  HD  

:  
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 8.36  HD 
 full time 

 Center without fulltime nephrologist and HD 
trained physician: (%) 

Center with fulltime nephrologist and HD 
trained physician: (%) 

 2008 2009 2010 2011 2008 2009 2010 2011 
Bangkok & Vicinities 54 

(34.2%) 
55 

(34.0%) 
21 

(13.0%) 
4 (8.7%) 104 

(65.8%) 
107 

(66.0%) 
140 

(87.0%) 
168 

(37.3%) 
Provinces 116 

(43.8%) 
127 

(47.5%) 
76 

(24.1%) 
42 

(91.3%) 
149 

(56.2%) 
151 

(54.3%) 
240 

(75.9%) 
283 

(62.7%) 
 Center without fulltime nephrologist and HD 

trained physician: number (%) 
Center with fulltime nephrologist and HD 

trained physician: number (%) 
 2008 2009 2010 2011 2008 2009 2010 2011 
Government owned 51 

(28.4%) 
59 

(30.9%) 
53 

(25.5%) 
29 

(63.0%) 
128 

(71.6%) 
132 

(69.1%) 
155 

(74.5%) 
194 

(43.0%) 
NGO-charity owned 5 

(31.3%) 
5 

(31.3%) 
3 

(20.0%) 
1 

(2.2%) 
11 

(68.8%) 
11 

(68.8%) 
12 

(80.0%) 
15 

(93.8%) 
Private owned 114 

(50.2%) 
114 

(49.1%) 
41 

(16.2%) 
16 

(34.8%) 
113 

(49.8%) 
118 

(50.9%) 
212 

(83.8%) 
241 

(53.4%) 
Public organization owned 0 0 0 0 1 

(100%) 
1 

(100%) 
1 

(100%) 
1 

(0.2%) 
Total 170 

(40.2%) 
182 

(41.4%) 
97 

(20.3%) 
46 

(100%) 
253 

(59.8%) 
258 

(58.6%) 
380 

(79.7%) 
451 

(100%) 
:  

 
  PD  (  8.35)  PD first  . 

  40.0 
 PD:   1: 40  1: 200 (  8.37) 

 PD   
 

 
 8.35  PD   1975-2012 

:  
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 8.37  PD  PD  
Work load  CAPD Center 

 1   1-20   36 
 1   21-40  34 
 1   41-60  14 
 1   61-80  13 
 1   81-100  5 
 1   101-120  4 
 1   121-140  4 
 1   141-160  1 
 1   161-180  0 
 1   181-200  1 
 1   201-250  2 
 1   >250  1 

: Alive CAPD patients: 1: 43 (range 1-340) 
 

 KT  potential donor  
  potential donor  

 
  2556 

 2.4  1,000,000  
 30  1,000,000  

 
  

(   . . /   . . )  
2556  2553  81.666 
 

  

   
 (  8.38)  

   
 

40%
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 8.38     
 

  /   update  

 43   

 
 

Real time, online 

 
 

 
  

 KPI 
 

 2  
 

 ( .) 

  HD  4 
 . 

Thailand Renal Replacement 
Therapy Registry (TRT) 

 
 HD, 

PD  KT 
 2  

  
Disease Management 
Information System (DMIS)  

 
 

 HD, PD  KT 
 

Real time, online 

 ( .) 
 ( .) 

 
 

 HD, PD  KT 
 

Real time, online 

Thailand Kidney 
Transplantation Registry  KT 

 
 

 

  
 

KT 

  
 

 
 



โรคไตเรื้อรัง (Chronic Kidney Disease: CKD)

การแพทยไทย ๒๕๕๔-๒๕๕๗ First Edition

 8

8-51

   
 

1.  
  

  
  

  10     
  

   
  

 
 

  
2.  (burden of disease) 

2.1  
(Disability-Adjusted Life Years: DALYs)  (Year of Life Lost: YLL) 

 (Premature death)  (Year of Life Lost due to Disabiltiy: 
YLD) 

2.2    
 

   
3. Cost and Interventions 

3.1  CKD 
 RCT  
 microalbuminuria macroalbuminuria  eGFR 

 CKD   RCT 
   

 (  microalbuminuria, macroalbuminuria, eGFR) 
3.2     

  
-   
-   
-  
-    
-   

3.3   eGFR   
prospective cohorts  RCT/CCT control   

-  
  3  

-   
3.4   observational CKD screening cohort  
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4.   
 4.1   

  steroids (NSAIDs)  
  

 4.2    enzymatic 
method    

 
 4.3    

 dialysis  
 4.4    2   

-
    

-    
  

 
4.5   HBV vaccine  

 
 4.6    HD  HIV 

 
4.7   HD, PD  KT 

  
4.8   HD 

    
  

 (outsource)   
4.9    

  CKD clinic  
 HD, PD  KT  
4.10    

  Thai SEEK2  
 

   30  1,000,000  . . 2540  749.7  
1,000,000   . . 2554 
  4.11     Thai 
SEEK2  1-3  
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