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CHAPTER 13

Adequacy of hemodialysis
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Adequacy of Hemodialysis

A cross sectional data for the adequacy of hemodialysis was obtained during the last trimester of
2009. The average kt/v and urea reduction ratio (URR) in HD patients was 1.8 and 77.1%, respectively. The
average serum albumin level and nPCR was 3.7 g/L and 1.1 g/kg/day. There were no differences in kt/v, URR,
nPCR, serum albumin level, pre HD blood urea nitrogen (BUN) and pre HD serum creatinine among patients
attending different HD providers and different RRT locations. 4.8% of the HD patients had kt/v less than 1.2
and 6.3% of the HD patients had URR less than 65%.
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Adequacy of HD and nutritional status
parameter by dialysis providers in 2009
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Laboratory (Mean =& SD)

Private Government owned | NGO-charity owned ALL
owned HD center HD center HD center

Kt/v 1.8+05 1804 18+05 18+04

URR (%) 77080 77377 769x79 771279

nPCR (g/kg/day) 1.1+ 0.4 1.1+04 1.1+ 04 1.1+ 04

Alb (g/dl) 39+05 35+06 39+05 3.7+0.6
Pre HD BUN (mg/dl) 64.7+ 252 68.9+239 6781229 663+24.7
Pre HD Cr (mg/dl) 10.5*x8.7 11.1+73 11.5+108 108184
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Al KL

parameter by reimbursement schemes in 2009

Laboratory (Mean % SD)

National health

Government : : Social States enterprise Charity
Self payment - security office " : o
reimbursement fund security fund reimbursement organization
Kt/v 18104 18104 18104 18105 18+04 1.8+05 18+04
URR (%) 77.21x79 773178 769180 77.21x78 772175 772171 772178
nPCR
11+04 11+04 11+04 111104 11+05 11205 11+04
(g/kg/day)

Alb (g/dl) 38105 37106 351207 39+05 38+05 3.7+04 37106
"':n':’l":l‘)’" 7024266 6111234 6824243  710%237 6401236 721+197 6621247
"(’::;;’ 108+9.1 97473 110476 12.819.4 10.5410.2 127431 108183
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Bangkok and
vicinity

Adequacy of HD and nutritional status
parameter by region in 2009

Central part

Western part

Laboratory (Mean + SD)

Northeastern
Part

Eastern Part Southern Part

J

ROLOGY SOCIETY OF

Northern Part

Ktfe 1804 1904 1804 1804 18+04 18+04 18+04 18+04
URR (%) 771479 77.847.7 76.6+8.7 7724737 77.2+81 76.8+7.3 772478 771479
nbes. 11+04 1104 1104 11+04 11+04 11+05 11+04 11+04
{g/kg/day)
Alb{g/dl) 3.8+ 06 37+06 36406 3.7+06 36405 37+05 3.7+06 3.7+06
p': H:I:I;m 64.6+247  63.3+339  68.8+235 67.6+22.5 68.7+25.2 67.7+234 70.0+ 26.8 6631247
my
"(’e :I'Z;’ 103+9.0 11.0+9.4 102+3.9 109+ 6.8 11.1+8.1 114158 11.6+97 10.8+ 8.4
I
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Histogram of kt/v in 2009
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Variation of mean kt/v by dialysis

Center
173
174
143
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J

772+ 796

Mean = sd
URR >70 (%)

2009

8,198

in

centers

Histogram of URR in 2009

6.3%
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Variation of URR by dialysis centers in 2009

ROLOGY SOCIETY OF

URR (%)
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URR by dialysis providers in 2009

URR; cases (%)

ROLOGY SOCIETY OF

<65% 65-70% >70% Total
Private owned HD center 283 (6.8%) 394 (9.5%) 3477 (83.7%) 4154 (100%)
Government owned HD center 203 (5.7%) 327(9.2%) 3013 {85.0%) 3543 (100%)
NGO-charity owned HD center 34 (6.9%) 60 {12.2%) 397 (80.9%) 491 (100%)
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URR by region in 2009

ROLOGY SOCIETY OF

URR ; cases (%)

<65% 65-70% >70% Total
Bangkok and vicinity 214(6.8%) 296 (9.4%) 2,649 (83.9%) 3,159 (100%)
Central part 47 (4.9%) 89 (9.3%) 824(85.8%) 960 (100%)
Western part 27 (7.4%) 45(12.3%) 295 (80.4%) 367 (100%)
Eastern Part 35(5.7%) 60 (9.7%) 523 (84.6%) 618 (100%)
Northeastern Part 103 (5.9%) 158 (9.1%) 1,479 (85.0%) 1,740 (100%)
Southern Part 44 (7.0%) 55 (8.8%) 527 (84.2%) 626 (100%)
Northemn Part 50 (6.9%) 79 (10.9%) 599 (82.3%) 728 (100%)
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 177
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URR by reimbursement schemes
in 2009

Qi

<65% 65-70% >70% Total
Self payment 85 (6.4%) 133 {10.0%) 1,114({83.6%) 1,332 (100%)
Government reimbursement 159 (5.7%) 257 (9.3%) 2,361 (85.0%) 2,777 (100%)
Social security fund 69 (6.2%) 102 (9.2%} 942 (84.6%}) 1,113 (100%)
National health security office fund 135(6.8%) 196 (9.8%) 1,669 (83.5%) 2,000 (100%)
States enterprise reimbursement 18 (6.0%) 28(9.4%) 253 (84.6%)} 299 (100%)
Charity organization 4(6.9%) 4(6.9%) 50 (86.2%) 58 (100%)
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 178
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Histogram of nPCR in 2009
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nPCR (g/kg/day)

Mean = sd
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3.;0
3.25 3.75

ialysis

3.00

7,940

ion of nPCR by d
centers in 2009

jiat

nPCR (g/kg/day)

Thailand Renal Replacement Report 2009, Nephrology Society of Thailand

Var

3
W
i
=
v
o

nPCRi< 1.2 g/kg/day)

19.0%

nPCR {g/kg/day)
3.50
3.00
0.00

Number of cases

Center

£ OLE

T9¢€
141
4]
PeE

- 52
s
= 208

862
682

- 082
-2

9T

- £52
)
- 682
- 922

L1

- 802
= 66T

06T
181

S un
- €91
= ST

v
9T

i1
-8l

60T

= 00T
- 16
-8
&L

9
F)
st

s
-8z

6T
1)

180
146

Thailand Renal Replacement Report 2009, Nephrology Society of Thailand



N LU

o
»:

3
/T

2009

inin

Histogram of serum album

Mean * sd
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Variation of mean serum albumin
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Serum albumin by dialysis
providers in 2009

AL LEL
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Serum albumin ; cases (%)

<3 g/dl 3-3.5g/dl >3.5 g/dl Total

Private owned HD center 302 {5.2%) 1,118 (19.1%) 4,435(75.7%)  5,855(100.0%)
Government owned HD center 863 (15.2%) 1,591 (28.1%) 3,210(56.7%) 5,664 (100%)

NGO-charity owned HD center 39 (4.9%}) 149 (18.6%) 614 (76.6%}) 802 (100%)

Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 182
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Serum albumin by region in 2009 ’

ROLOGY SOCIETY OF

Serum albumin ; cases (%)

<3 g/dl 3-3.5g/dl >3.5 g/dl Total
Bangkok and vicinity 311 (6.8%) 930(20.3%) 3,345 (72.9%) 4,586 (100%)
Central part 144 (10.1%) 361 (25.4%) 917 (64.5%) 1,422 (100%)
Westemn part 80(12.8%) 170(27.2%) 375 (60.0%) 625 (100%)
Eastern Part 120 (12.0%) 221(22.1%) 661 (66.0%) 1,002 (100%)
Northeastern Part 374(13.6%) 714 (25.9%) 1,664 (60.5%} 2,752 (100%)
Southem Part 88(8.7%) 223(22.1%) 697 (69.1%) 1,088 (100%)
Northern Part 87(9.4%) 239(25.8%) 600 (64.8%) 926 (100%)
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 184
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Serum albumin by reimbursement
schemes in 2009

Serum albumin ; cases (%)

L

THAILAND

* ROLOGY SOCIETY OF

<3 gfdl 3-3.5g/dl >3.5 g/dl Total
Self payment 128(6.7%) 473 (24.7%) 1,313 (68.6%) 1,914 (100%)
Government reimbursement 383 (9.0%) 1,009(23.7%) 2,871({67.3%) 4,263 (100%)
Social security fund 69 (4.1%) 272(16.2%)  1,336({79.7%) 1,677 (100%)
National health security office fund 553 (17.0%) 859 (26.4%) 1,838 (56.6%) 3,250 (100%)
States enterprise reimbursement 22 (5.1%) 76 (17.7%) 331(77.2%) 429 (100%)
Charity organization 3(3.4%) 27 (30.3%) 59 (66.3%) 89 (100%)
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 185
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CHAPTER 14

Metabolic acidosis and
hyperkalemia
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Metabolic Acidosis and Hyperkalemia

A cross sectional data for the management of metabolic acidosis and hyperkalemia was obtained
during the last trimester of 2009. The average serum bicarbonate and serum potassium in HD patients was
24.1 meg/L and 4.4 meq/L, respectively. The acidosis was well controlled in patients on all RRT reimbursement
schemes, RRT providers and RRT centers located in different parts of the country. However, there were a
number of patients who had serum bicarbonate levels lesser than the recommended value of 22-26 meq/L.
25.7% of the patients had serum bicarbonate less than 22 meq/L and 26.9% of the HD patients had serum
potassium levels of more than 5.5 meq/L. There was variations in the mean for serum bicarbonate and

potassium levels in different HD center.
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Adequacy of HD and nutritional status parameter
in HD patient by region in 2009

Laboratory (Mean % SD)

Private Government NGO-charity owned ALl
owned HD center owned HD center HD center
K* (mEq/L) 461038 42109 451038 44+08
HCO;- (mEq/L) 239137 243141 243+36 241%39
Uric acid (mg/dl) 6.5+ 2.2 72119 71+22 69%21
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 187

Adequacy of HD and nutritional status parameter
in HD patient by dialysis provider in 2009

Laboratory (Mean £ SD)

FROLOGY SOCIETY OF

Ban.glfo!c Central part Hiestam Eastern Part Henleated Southern Part Horthers
and vicinity part Part Part
K:I:

45+ 0.8 43108 43109 4409 43109 45+ 09 44108 44+08
(mEq/L)
HCO;-
(mEq/1) 241137 244139 233137 24140 245141 232140 240140 241139
Uric acid
(mg/dl) 65122 69+ 19 71+22 7219 71+19 7.2£19 74121 69121
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Serum potassium, serum bicarbonate and serum uric acid
in HD patient by reimbursement schemes in 2009

Laboratory (Mean % SD)

National health States Charity

Self Government : ; Social :
ayment reimbursement BECHA ydilite security fund S organization
pay fund reimbursement
Kt
46108 44108 42+09 47+ 0.7 45+ 0.8 46%0.7 44108
(mEq/L)
HCO;-
235138 23.8+35 252143 23.6+39 238+35 23.0+34 241+39
(mEq/L)
Uric acid
i 69421 68421 69+19 71424 68420 75+ 16 69421
{mg/dl)
189
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Histogram of serum potassium in 2009 bl
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Serum potassium by dialysis
providers in 2009

Thailand Renal Replacement Report 2009, Nephrology Society of Thailand

Variation of mean serum potassium
by dialysis centers in 2009

Serum K*{mEg/L})
7.00
2.00
1.00
0.00

192
154

Total
7,523 (100%)
6,312 (100%)

1,4797 (100%)

Serum potassium ; cases (%)
>5.5 mEq/L
2,333 (31.0%)
1,368 (21.7%)
283 (29.4%)

<5.5 mEq/L
5,190 (69.0%)
4,944 (78.3%)

679 (70.6%)
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Serum potassium by region in 2009

Serum potassium ; cases (%)

<5.5 mEq/L >5.5 mEq/L Total

Bangkok and vicinity 4,133 (71.3%) 1666 (28.7%) 5,799 (100%)
Central part 1,302 (76.9%) 391 (23.1%) 1,693 (100%)
Westemn part 506 (73.9%) 179(26.1%) 685 {100%)

Eastern Part 790 (71.2%) 320(28.8%) 1,110(100%)
Northeastern Part 2,337 (75.3%) 766 (24.7%) 3,103 (1009%)
Southem Part 780(69.7 %) 339 (30.3%) 1,119 (100%)
Northemn Part 965 (74.9%) 323 (25.1%) 1,288 (100%)

Thailand Renal Replacement Report 2009, Nephrology Society of Thailand
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Serum potassium by reimbursement
scheme in 2009

Serum potassium ; cases (%)

<5.5 mEq/L >5.5 mEq/L Total
Self payment 1,653 (68.4%) 765 (31.6%) 2,418 (100%)
Government reimbursement 3,680 (74.4%) 1,269 (25.6%) 4,949 (100%)
Social security fund 3,057 (66.2%) 790 (33.8%) 3,847 (100%)
National health security office fund 1,381 (79.5%) 705 (20.5%) 2,086 (100%)
States enterprise reimbursement 370({69.8%) 160 (30.2%) 530 (100%)
Charity organization 71(68.3%) 33 (31.7%) 104 (100%)
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 154
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Histogram of serum bicarbonate in 2009
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Serum bicarbonate by dialysis
centers in 2009
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Serum bicarbonate by dialysis
providers in 2009

THRILAND
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Serum bicarbonate ; cases (%)

<22 mEq/L 22-26 mEq/L >26 mEq/L Total
Private owned HD center 1,881 (26.4%)} 3,454 (48.4%) 1,798 (25.2%) 7,133 (100%)
Government owned HD center 1,563 (25.4%)} 2,673 (43.4%) 1,922 (31.2%) 6,158 (100%)
NGO-charity owned HD center 205 (22.0%) 456 (19.0%) 269 (28.9%) 930 (100%)
Thailond Renal Replacement Report 2009, Nephrology Society of Thailand 197
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Serum bicarbonate by region in 2009

Serum bicarbonate ; cases (%)

<22 mEg/L 22-26 mEq/L >26 mEq/L Total

Bangkok and vicinity 1,353 (24.5%) 2,676 (48.5%) 1,494 (27.1%) 5,523 (100%)
Central part 389 (24.2%) 719(44.7%) 500 (31.1%) 1,608 (100%)
Western part 226 (33.2%) 318(46.8%) 136 (20.0%) 680 (100%)

Eastern Part 294 (27.3%) 455 (42.2%) 328 (30.5%) 1,077 (100%)
Northeastern Part 697 (23.2%) 1,329 (44.2%) 981 (32.6%) 3,007 (100%)
Southemn Part 350 (32.2%) 518(47.7%) 219 (20.1%) 1,087 (100%)
Northern Part 340 (27.4%) 568 (45.8%) 331(26.7%) 1,239 (100%)

Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 198
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Serum bicarbonate by reimbursement :.0.".
L ]
schemes in 2009
Serum bicarbonate ; cases (%)
<22 mEg/fL 22-26 mEq/L >26 mEq/L Total
Self payment 669 (29.5%}) 1,106 (48.7%) 494 (21.8%) 2,269 (100%)
Government reimbursement 1,279(26.6%) 2,399 (49.8%) 1,137 (23.6%) 4,815 (100%)
Social security fund 737 (29.0%) 1,443 (47.1%)  1,502(23.9%) 3,682 (100%)
National health security office fund 582 (20.0%}) 945 (39.2%) 480 (40.8%) 2,007 (100%)
States enterprise reimbursement 135 (26.5%) 250(49.1%) 124 (24.4%) 509 (100%)
Charity organization 35(35.0%) 44 (44.0%) 21(21.0%) 100 (100%)
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 199
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Practices of chronic peritoneal
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Practices of chronic peritoneal dialysis

Most of peritoneal dialysis prescription were the standard CAPD (94.0%). The automated PD was used
in 6.0% of the cases. Double bag system was used more in CAPD whereas the baxter home choice was used
more in the automated system. The number of exchanges per day varied from 2 to 6 exchanges per day . The
PD solution was composed of 63.5% and 36.4% of normal calcium and low calcium, respectively, icodextrin

was used in 0.1% of cases.
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Peritoneal dialysis in 2009

Standard CAPD 94.0%
Automate PD 6%
Total 100
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 201
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CAPD and automate PD in 2009

ROLOGY SOCIETY OF

CAPD
- Single Bag System 0.3%
- Double Bag System 99.7%

Automate PD

-  Baxter: home choice 96.9%
- Fresenius: PD night 3.1%
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 202
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PD: number of exchanges per day in 2009 :¥I%¥

2 0.3%
3 2.1%
a4 92.7%
5 4.4%
6 0.5%
Total 100%
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 203
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PD: dialysis solution 2009

Glucose base : Normal calcium 63.5%
Glucose base : Low calcium 36.4%
Icodextrin 0.1%
Total 100%
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 204
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Dialysis patient with vintage
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Patients with hepatitis on dialysis

In 2009, The prevalence of positive HBs Ag and positive HCV Ab in HD were 3.6% and 3.7%
respectively. The prevalence of positive HBs Ag and positive HCV Ab in PD were 1.2% and 2.2%. The

prevalence of positive HBs Ag and positive HCV Ab increased by the dialysis vintage both HD and PD.

Patients with HIV on dialysis

In 2009, there were 34 and 16 cases of HIV positive patients on hemodialysis and peritoneal dialysis,

respectively. Most of the HIV antibody positive cases had HD and PD vintage less than 5 years.
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Prevalence of positive HBs Ag and
positive HCV Ab in dialysis cases : 2008-2009

HBS Ag : Positive HCV Ab: Positive
(% of total cases) (% of total cases)
2008 2009 2008 2009
Hemodialysis 3.4% 3.6% 2.7% 3.7%
Peritoneal dialysis 1.2% 1.2% 1.05% 2.2%
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 206
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Positive HBs Ag by HD vintage: 2009 ;99

Percentage of positive HBs Ag in

HD Vin r ,
atEs e each vintage *

<5 3.54%

>5-10 4.82%

210 5.30%

Positive HBs Ag cases of each vintage
X100
Total cases of each vintage
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Positive HCV Ab by HD vintage : 2009

<5 3.56%
>5-10 4.82%
210-15 5.37%
215 9.95%
*  Positive HCV Ab of each vi
e
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 208
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Positive HBs Ag by PD vintage : 2009

<5 1.16%
»>5-10 3.19%
210 4.16%
* Positive HBs Ag cases of each vintage
X100
Total cases of each vintage
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 209
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Positive HCV Ab by PD vintage : 2009

<5 1.88%
>5-10 2.12%
210-15 5.0%
*  Ppositive HCV Ab cases of each vintage
. X100
Total cases of each vintage
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 210

Prevalence of positive HIV Ab L..‘Q
in dialysis cases : 2008-2009

HIV : Positive

Hemodialysis 26 34
Peritoneal dialysis 14 16
Thailand Renal Replacement Report 2009, Nephrology Society of Thailand 211
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Positive HIV antibody in HD
by region in 2008-2009

THAILAND

* ROLOGY SOCIETY OF

2008 2009

Bangkok and vicinity 11 14
Central part 1 3
Western part 1 3
Eastern Part 1 4
Northeastern Part 10
Southern Part 0 0
Northern Part 2 1

Total 26 34
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Positive HIV antibody in PD “,‘.“
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by region in 2008-2009

2008 2009

Bangkok and vicinity 2 1
Central part 0 4]
Western part 2 3
Eastern Part 3 4
Northeastern Part 4 5
Southern Part 2 2
Northern Part 1 2

Total 14 16

Thailand Renal Replacement Report 2009, Nephrology Society of Thailand
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Dialysis vintage of positive HIV
antibody in 2008-2009

ROLOGY SOCIETY OF

Dialysis vintage
(years)

2009* 2008 2009**

<5 24 (92.4%) 24 (80.0%) 14 (100%) 8 (100%)
>5-10 1(3.8%) 5(16.7%) - =

210 1(3.8%) 1(3.3%) - -
Total 26 (100%) 30 (100%) 14 (100%) 8 (100%)

* Missing data HD in 2009 =4
** Miissing data PD in 2009 =8
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