











Fig 3.

Thailand Renal Replacement Therapy Registry Form 2 (hemodialysis data form) was
used during 1997-2006
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Incidence and Prevalence

The prevalence is defined as the total
number of ESRD cases freated with each
RRT modality at a specific tfime point and
the incidence is defined as the number of
new ESRD cases treated with each RRT

modality in a year.

Prevalence of patients on RRT in 2007

There were 26,457 prevalent RRT
patients (419.95 per million population; pmp)
in 2007 (Table 1). Of 26,457 prevalent RRT
patients, 20,641 cases were hemodialysis
(HD) (327.47 pmp). 1,198 cases were peri-
toneal dialysis (PD) (19.01 pmp) and 3,618
cases were kidney transplantation (KT)
(67.42 pmp). Of all RRT patients in 2007,
52.3% were male and 47.7% were female.
The mean and median age was 58 years
and 59 years. The proportion aged 60 years
and above was 48.9%. Compared to the
prevalence of 302.60 pmp in 2006, there
was an increase of 38.7% from 2006 to
2007 (Fig 6).

Prevalence of patients on dialysis by
region

The maijority of dialysis cases were in
central part which included Bangkok and
vicinity The total Thai population of 63.03
millions in 2007 was comprised of 15.7,
2.61, 419, 21.38, 8.65, and 10.47 million
populations in central part including Bangkok
and vicinity, western, eastern, northeastern,
southern and northern part respectively
(Table 2). (Fig 7). There was an unequal
distribution of dialysis prevalence both HD
and PD in different part of the country.
There was more than 5-fold difference in
treatment rates between regions with the
highest provision (Bangkok and vicinity) and
the region with the lowest treatment rate
(northeastern). The northeastern part had
the lowest prevalence of HD while the
northern part had the lowest prevalence
of PD in 2007 (Table 3).

*



Prevalence of patients with functioning
kidney graft

There were 3,618 prevalent function-

ing kidney transplant patients (67.38 pmp)
(data from Thai Transplantation Society)
reported from 17 kidney transplant centers
in 2007 (Fig 8). 45% of functioning kidney

graft was deceased donor kidney graft.

Incidence of patients on RRT in 2007
During the period of 1 January to
31" December 2007, 10,016 patients (158.92

RRT Patients

Hemodialysis

PD

Kidney transplantation
Total

Total Cases

pmp) were diagnosed to have end stage
renal disease and had been initiated RRT
(Fig 9. Of 10,016 incident RRT patients,
9,118 cases were hemodialysis (HD) (144.67
pmp), 528 cases were peritoneal dialysis
(PD) (8.38 pmp) and 370 cases were
kidney transplantation (KT) (56.87 pmp).
The kidney transplant data was reported
from 18 kidney transplant centers (Fig 10).
44.32% of kidney fransplantation was

deceased donor kidney graft.

Patients per Million

Population (pmp)

20,641 327.47
1,198 19.01
3.618 57.42

26,457 419.95

Table 1. The prevalence of RRT patients in year 2007

and vicinity
Western part
Eastern part
Northeastern part
Southern part
Northern part

HD
Cases Cases
Central part including Bangkok @ 12,318 (59.7%)

810 (3.9%)
1,293 (6.3%)
2,738 (13.3%)
1,484 (7.3%)
1,962 (9.5%)
. Total 20,641 (100%)

PD Population:
Millions (%)
612 (51.2%) 15.7 (24.92%)
44 (3.7%)
102 (8.5%)
252 (21.0%)
129 (10.8%)
58 (4.8%)
1,198 (100%)

2.61 (4.14%)
4.19 (6.65%)
21.38 (33.94%)
8.65 (13.73%)
10.47 (16.62%)
63.03 (100%)

Table 2. The prevalent of HD and PD patients in 2007

*
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Fig 6. The yearly prevalence trend of RRT patients during 1997 to 2007

Central part including Bangkok
and vicinity

Western part

Eastern part

Northeastern part

Southern part

Northern part

Total
.

HD Cases

(pmp)
784.59

310.34
308.59
128.06
171.56
187.39
327.47

PD Cases Population:

(pmp) Millions (%)
38.98 15.7
16.86 2.61
24.34 4.19
11.79 21.38
14.91 8.65
5.54 10.47

19.01 63.03 )

Table 3. The prevalence of dialysis population in different parts of Thailand in 2007



Fig. 7. The geographic region of Thailand
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Fig. 10. The incidence of kidney transplantation in 2007 (Data from Thai Transplantation Society)
(CDKT = cadaveric kidney transplantation; LRKT = living-related kidney transplantation)
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Sharing of dialysis provider

Private owned and non-governmental
organization (NGO-charity) owned hemodialysis
centers were the main provider of HD provi-
sion (Table 4). Private and NGO-charity dialy-
sis centers provided 66.8% of the total dialysis
provision in the country. The government owned

HD center provided 33.1% of HD cases in 2007
(Fig 1.

Funding of RRT

There were 4 magjor funding sources of
dialysis in Thailand namely; government reim-
bursement for government servant, state
enterprises reimbursement of their employees,
social security fund and national health
security office fund. The social security fund
was initiated by the socical security act on
September 3™, 1990 to conduct the compul-
sony health insurance financed by tripartite
contributors. namely; the employer, the
employee and the goverment. The national
health security office fund was initiated by
the national health security act on Nov 18",
2002 to conduct the universal coverage of
tax-financed health insurance for the majority
of the population who have not been
covered by any health reimbursement scheme.
There were charity organizations which
contributed funding for HD treatment to

patients who were unaffordable fo RRT,

otherwise patients without reimbursement plan
were self-payment. In year 2007, government
reimbursement was the majority funding source
of RRT cases (41.3 %) covered 7 millions popu-
lation (Table 5). The social security fund for
RRT covered 8 millions working population
and started to include RRT since 1999. The
national health security office fund for dialysis
started to cover RRT in October 2007. The
prevalence of RRT in 2007 by different RRT
funding schemes showed different prevalence
rate (Table 6). The prevalence of dialysis in
government reimbursement plan was the
most representation of prevalence of ESRD in
Thailand as this reimbursement plan covered
100% penetration rate of ESRD population to
RRT and covered the aged pension popula-
tion and the government servant’s elderly
parent. Whereas, the social security fund
covered only the working aged population
and the national health security fund was
in the early implementation to cover the
majority of the population. In this regards, the
tfrue prevalence of ESRD in Thailond can be

more than 1,000 pmp.

HD Cost

Then mean HD cost per session in 2007
was 19969 t 289.4 baht per HD session
(Table 7) and most of HD cost was between
1,600-2,000 baht per session (Fig 12).



Number of cases
Private owned HD center 12,273
Government owned HD center 6,838
NGO-charity owned HD center 1,532
. Total 20,641

Table 4. The sharing of hemodialysis provider in 2007

Percentage of HD cases
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Fig. 11. The sharing of hemodialysis provider by percentage in 2007

Percentage of RRT cases
Self payment 31.4%
Social security fund 17.4%
States enterprise reimbursement 4.1%
Government reimbursement 41.3%
Charity organization 1.1%
National health security office fund 4.8%
_ Total 100% )

Table 5. The sharing of RRT by reimbursement scheme in 2007
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RRT Prevalence in 2007

Total population (Milions)
Hemodialysis prevalence (pmp)

PD prevalence (pmp)

Kidney transplant prevalence (pmp)

Total RRT prevalence (pmp)

.

Government
reimbursement
7
929.42
75.28
73.00
1,077.70

Social security
fund

8
297.75
4.12
21.75
323.62

Self payment

48
127.22
1.87
10.75
139.84

Table 6. The prevalence of RRT in 2007 by reimbursement scheme

Government owned HD center

Charity owned HD center

Private owned HD center

Total

Public organization owned HD center

1938.3 + 190.9
17142 £ 4912
2000
1998.6 *+ 334.4
1996.9 £ 289.4

‘ Mean HD Cost per Session (baht + SD)

Table 7. Mean HD cost per session by HD providers in 2007

r
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Fig. 12. The percentage of hemodialysis provider clustered by hemodialysis cost per session
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Etiology of ESRD
by Prevalent Case in 2007

The most common cause of end stage
renal disease in the registry was diabetic
nephropathy. Diabetic nephropathy in the
prevalent patients accounted for 34.6%
in 2007 (Table 8). In this registry, ESRD
related to high blood pressure (hyperten-
sive nephropathy) without other clinical
clues such as renal biopsy were classified
as unknown.

Patients with primary glomerulone-
phritis comprised of 6.8 % of prevalent
cases. Among 965 cases of primary glome-
rulonephrtis (both presumed glomerulone-
phritis and biopsy proven glomerulonephri-
tis), 253 cases had renal pathological
diagnosis. In biopsy proven glomerulone-
phritis, IgA nephropathy was the majority
of cases (63.5%). Focal segmental glom-
erulosclerosis (FSGS) and menbranoprolife-
rative glomerulonephritis were comprised
of 9.8% and 8.7% of cases respectively
(Table 9). Obstructive nephropathy was

the third most common cause of ESRD in

this RRT population. Lupus nephritis was
comprised of 1.2% of prevalent RRT cases
and polycystic kidney disease was comprised
of 1.6%

Etiology of ESRD by Incident Case
in 2007 (New Patients initiated on
Dialysis in Year 2007)

Diabetic nephropathy accounted
for 40.3% of incident patients in 2007
(Table 10). The higher percentage of
diabetic nephropathy as etiology of ESRD
in incident case than prevalent cases
reflected the poorer survival of diabetic
nephropathy compared with other etiology
of ESRD. Primary glomerulonephritis was
comprised of 4.4% of incident cases. In
biopsy proven glomerulonephritis (1.5% of
incident cases), mesangial proliferative
IgA nephropathy was the most common
cause of glomerulopathy. The pathological
pattern of biopsy proven glomerulopathy
cases was similar with the prevalent cases
in 2007 (Table 11).



ETIOLOGY of ESRD Number cases (%)

Diabetic nephropathy 4,965 (34.6%)
Presumed glomerulonephritis (No biopsy) 712 (5.0%)
Obstructive nephropathy 626  (4.4%)
Chronic urate nephropathy 373 (2.6%)
Glomerulonephritis : Biopsy-proven 253 (1.8%)
Polycystic kidney disease 229 (1.6%)
Lupus nephritis 178 (1.2%)
Allograft failure 122 (0.9%)
Analgesic nephropathy 57 (0.4%)
Aplastic/dysplastic kidney disease 25 (0.3%)
@ Chronic tubulointerstitial nephritis 19 (0.1%) @
Alport’s syndrome 16 (0.1%)
Renal cell carcinoma 8 (0.1%)
Post-nephrectomy 9 (0.1%)
Chronic pyelonephritis 4 (0.04%)
Preeclampsia 3 (0.03%)
Multiple myeloma 2 (0.02%)
Microscopic polyangiitis 4 (0.04%)
Scleroderma 1 (0.01%)
TB of KUB system 1 (0.01%)
Unknown 6,739 (47.0%)

Table 8. Etiology of ESRD received RRT in 2007 (Data excluded missing data)
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IgA nephropathy

Focal segmental glomerulosclerosis
Membranoproliferative glomerulonephritis
Crescentic glomerulonephritis
Membranous nephropathy

Mesangial proliferative IgM nephropathy
Amyloidosis

Cryoglobulinemic glomerulonephiritis

Total

135
50
22
21
15

2
1
253

: Biopsy proven glomerulonephritis Number of cases (%) :

(53.3%)

(9.8%)
(8.7%)
(8.3%)
(5.9%)
(2.8%)
(0.8%)
(0.4%)
(100%)

ETIOLOGY of ESRD Number cases (%)

Table 10. Etiology of new ESRD cases received RRT in 2007 (Data excluded missing data)

(Data excluded missing data)

Diabetic nephropathy
Obstructive nephropathy
Presumed glomerulonephritis (No biopsy)
Chronic urate nephropathy
Glomerulonephritis : Biosy-proven
Polycystic kidney disease

Lupus nephritis

Allograft failure

Analgesic nephropathy
Aplastic/dysplastic kidney disease
Chronic tubulo interstitial nephritis
Chronic pyelonephritis

Alport’s syndrome

Renal cell carcinoma
Post-nephrectomy

Preeclampsia

Multiple Myeloma

Microscopic Polyangiitis

Unknown

*

1282
140
93
65
49
42
32
18
10

4

1438

Table 9. The renal pathology of biopsy proven glomerulopathy in ESRD patients received RRT in 2007

(40.3%)
(4.4%)
(2.9%)
(2.0%)
(1.5%)
(1.3%)
(1.0%)
(0.6%)
(0.3%)
(0.1%)
(0.1%)
(0.1%)

(0.05%)

(0.05%)

(0.05%)

(0.05%)

(0.05%)

(0.05%)

(45.2%)




| Biopsy proven glomerulonephritis Number of cases (%)

IgA nephropathy 27 (565.1%)
Focal segmental glomerulosclerosis 9 (18.4%)
Membranoproliferative glomerulonephritis 5 (10.2%)
Crescentic glomerulonephiritis 3 (6.1%)
Membranous nephropathy 3 (6.1%)
Mesangial proliferative IgM nephropathy 1 (2.0%)
Amyloidosis 1 (2.0%)
L Total 49 (100%) )

Table 11. The renal pathology of biopsy proven glomerulopathy in new ESRD patients received
RRT in 2007 (Data excluded missing data)
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RRT Centers

In 2007, 395 hemodialysis centers
(Fig 13) and 61 PD centers (Fig 14) pro-
vided dialysis care to 21,839 patients. The
main providers of HD center included
private owned, government owned, NGO-
charity owned, and public organization
owned HD centers. Of the four main
providers, the private owned HD center
had the largest number of HD center
(53.4%) (Table 12). The government owned
HD center included 42.7% of HD centers.
The government owned HD center included
Ministry of Health hospital, university hospi-
tal and armed force hospital. The public
organization owned HD center is a state
organization by Public Organization Act
1999 to provide service delivery unit to

the public.

The majority of HD centers and PD
centers were located in Bangkok and
vicinity (Table 13-14). There were 29
kidney tfransplantation centers performed
kidney transplantation in 2007 (Table 15).
69% of kidney transplantation centers were
located in Bangkok and vicinity and the
majority of kidney transplantation centers

were non-private service. (Table 16).

Most of HD centers were hospital
based HD center, 7.7% of HD center were
non-hospital based HD center (Table 17).
Bangkok and vicinity had more non-
hospital based HD center compared to
provincial part. Government and public
organization owned had no non-hospital
based HD centers. The mean HD cost per
session of hospital based HD centers was
1,992 x£ 274 baht and non-hospital based
center was 1663 £ 297 baht (Table 18).

*
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Fig 13. The number of HD center from 1996 to 2007
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1 Number of HD center (%) '

Private owned HD center 211 (53.4%)
Government owned HD centfer 169 (42.7%)
NGO-Charity owned HD center 14 (3.6%)
Public organization owned HD center 1  (0.3%)
Total 395 (100%)
L J

Table 12. The number of HD center by provider in 2007

Number of HD | Number of HD | Number of Population: :
center (%) machine (%) millions (%)
Bangkok and vicinity 151 (38.2%) 1587 (46.53%) 10.06 (15.97%)
Central part 29 (7.3%) 206 (6.04%) 5.64 (8.95%)
Western part 16 (4.1%) 109  (3.20%) 2.61 (4.14%)
Eastern part 33 (8.4%) 265 (7.77%) 4.19  (6.65%)
Northeastern part 56 (14.2%) 504 (14.78%) 21.38 (33.94%)

@ Southern part 44 (11.1%) 268 (7.86%) 8.65 (13.73%) @

Northern part 66 (16.7%) 472 (13.84%) 10.47 (16.62%)

_Total 395 (100%) 3411 (100%) 63.03 (100%) )

Table 13. The number of HD center by different part of the country

( Number of PD Number of Population: |
center (%) millions (%)
Bangkok and Vicinity 31 (50.8%) 10.06 (15.97%)
Central part 4 (6.6%) 5.64 (8.95%)
Western part 3 (4.9%) 2.61 (4.14%)
Eastern part 5 (8.2%) 4.19  (6.65%)
Northeastern part 6 (9.8%) 21.38 (33.94%)
Southern part 8 (13.1%) 8.65 (13.73%)
Northern part 4 (6.6%) 10.47 (16.62%)
 Total 61 (100%) 63.03  (100%) )

Table 14. The number of PD center by different part of the country
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( Kidney transplant center (%)

Bangkok and vicinity 20 (69.0%)
Central part 0

Western part

Eastern part 1 (3.4%)
Northeastern part 3 (10.3%)
Southern part 3 (10.3%)
Northern part 2 (6.9%)
L Total 29 (100%) )
Table 15. The number of transplant center in different part of the country
( Kidney transplant center (%)
Non private 20 (69.0%)
Private 9 (31.0%)

Table 16. The percentage of kidney transplant center by provider

-
Hospital based HD center Non-hospital based @
(%) HD center (%)

Part of HD center location:
Bangkok and vicinity 127 (85.2 %) 22 (14.8%)
Provincial 235 (96.7 %) 8 (3.3 %)
Total 362 (92.3 %) 30 (7.7 %)
Owner of HD center:
Government owned 168  (100%) 0
NGO-charity owned 10 (71.4%) 4 (28.6 %)
Public organization owned 1 (100%) 0
Private owned 183 (87.6%) 26 (12.4 %)
Total 362 (92.3 %) 30 (7.7 %)
:Pélble 17. The hospital based/non-hospital based HD center in different part of the country and differeth
provider

Mean chronic HD cost per session (baht = SD)

Non-hospital based HD center 1663.6 = 297.7
Hospital based HD center 1992.0 * 274.4 J

Table 18. The mean HD cost per session of hospital based and non-hospital based HD center
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Among 395 HD centers, 207 HD
centers (62.8%) had no fulltime nephrolo-
gists, the HD center in provincial part
and private owned sector had full time
nephrologist of 37.3% and 42.6% respec-
tively (Table 19). In Thailand, internal medi-
cine qualified board physicians who were
trained by the qualified HD centers for 4
months have been temporary allowed fo
provide dialysis care. This allowance of HD
trained physicians was aimed fo alleviate
the shortage of human resource for
taking care of HD patients. By counting
both nephrologist and HD trained internal
medicine physicians, still, 44.4% of HD
center in provincial area and 47.4% of
private owned HD center had no fulltime
qualified physicians (Table 20). In another
aspect, 38.8% of HD center in 2007 had
been covered by part time qualified

physician.

Among 395 HD centers, 114 HD centers
(28.8%) had no fullfime certificated HD

nurse, the HD center in provincial area
and private owned sector had full tfime
cerfificated HD nurse working of 64.2%
and 66.9% respectively (Table 21). In
Thailand, 4-months short course HD trained
nurses have been temporary allowed fo
provide dialysis care. These short course
HD trained nurses were frained in training
HD center for 4 months to alleviate the
shortfage of hemodialysis nurse for taking
care of HD patients. By counting both
certificated HD nurse and short course HD
tfrained nurse, sfill, 5.8% of HD centers in
provincial area and 12.4% of private
owned HD center had no fulltime
qualified HD nurse (Table 22). In another
aspect, 7.3% of HD center in 2007 had
been covered by part time qualified HD
nurse.

Among 395 HD centers, 288 HD
centers (73.4%) had no fulltime vascular
surgeon (Table 23) and 355 HD center
(90.6%) had no fulltime vascular intferven-
tionist (Table 24).

*



No of HD center without No of HD center with fulltime
fulltime nephrologist (%) nephrologist (%)
Part of HD center location:
Bangkok and vicinity 54 (36.2%) 95 (63.8%)
Provincial 183 (63.0%) 90 (37.0%)
Owner of HD Center:
Government owned 81 (48.2%) 87 (51.8%)
NGO-charity owned 5 (35.7%) 9 (64.3%)
Public organization owned 1 (100%)
Private owned 120 (567.4%) 89 (42.6%)
Total 207 (52.8%) 185 (47.2%) ]

Table 19. The availability of fulltime nephrologist in different sector of HD centers.

No of HD center No of HD center with

without fulltime fulliime nephrologist or HD

nephrologist or HD

trained physician (%)

trained physician (%)

Part of HD center location:

Bangkok and vicinity

44 (29.5%)

105 (70.5%)

Provincial

108 (44.4%)

135 (65.6%)

Owner of HD Center:

Government owned

49 (29.2%)

119 (70.8%)

NGO-charity owned

4 (28.6%)

10 (71.4%)

Public organization owned

0

1 (100%)

Private owned

Total

99 (47.4%)
152 (38.8%)

110 (562.6%)
240 (61.2%)

Table 20.

The availability of fulltime nephrologist or HD trained physician in different sector of HD




Part of HD center location:

No of HD center without

fulltime HD nurse (%)

No of HD center with

fulltime HD nurse (%)

\

Bangkok and vicinity 27  (18.1%) 122 (81.9%)
Provincial 87  (35.8%) 186  (64.2%)
Owner of HD Center:
Government owned 43 (25.6%) 125 (74.4%)
NGO-Charity owned 2  (14.3%) 13 (85.7%)
Public organization owned 0 1 (100%)
Private owned 69  (33.0%) 140  (67.0%)
Total 114 (28.8%) 365 (71.1%)

Table 21. The availability of fulltime HD nurse in different sector of HD center.




Part of HD center location:

No of HD center
without fulltime

nephrologist or HD

trained nurse (%)

No of HD center with
fulliime nephrologist or HD
trained nurse (%)

\

Bangkok and vicinity 15 (10.1%) 134 (89.9%)
Provincial 14 (5.8%) 229  (94.2%)
Owner of HD center:
Government owned 2 (1.1%) 166 (98.9%)
NGO-charity owned 1 (7.1%) 13 (92.9%)
Public organization owned 0 1 (100%)
Private owned 26 (12.4%) 183 (87.6%)
Total 29 (7.3%) 363 (92.7%)

Table 22. The availability of fulltime HD nurse or HD trained nurse in different sector of HD

Part of HD center location:

No of HD center without

fulltiime vascular surgeon (%)

No of HD center with

fulltime vascular surgeon (%)

Bangkok and vicinity 109  (73.2%) 40 (26.8%)
Provincial 179 (73.7%) 64 (26.3%)
Owner of HD center:

Government owned 107  (63.7%) 61  (36.3%)
NGO-charity owned 10 (71.4%) 4 (28.6%)
Public organization owned 1 (100%) 0

Private owned 170  (81.3%) 39 (18.7%)
Total 288 (73.4%) 104 (26.6%)

.

Table 23. The availability of fulltime vascular surgeon in different sector of HD center.



( No of HD center No of HD center with
without fulltime fulliime vascular
vascular interventionist (%) interventionist (%)
Part of HD center location:
Bangkok and vicinity 128 (85.9%) 21 (14.1%)
Provincial 227 (93.4%) 16 (6.6%)
Owner of HD center:
Government owned 146 (86.9%) 22 (13.1%)
NGO-charity owned 12 (85.7%) 2 (14.3%)
Public organization owned 1 (100%) 0
Private owned 196 (93.8%) 13 (6.2%)
Total 355 (90.6%) 37  (9.4%)

Table 24. The availability of vascular interventionist in different sector of HD center.
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Vascular Access

Vascular access in chronic hemodi-
alysis was comprised of arteriovenous
fistula (AVF), arteriovenous graft (AVG) and
permanent cuffed catheter. The registry
requested TRT co-ordinator to provide the
cross sectional vascular access data in
stable vascular access status patients. The
majority of HD cases used AVF (64.3%).
Arteriovenous graft (AVG) and permanent
cuffed catheter were used by 20.6%, and

15.1% of HD patients respectively (Fig 15).

The proportion of HD vascular access
used in different reimbursement scheme
was different. Social security fund reim-
bursement patients had lower percentage
of permanent cuffed catheter use com-
pared with other groups, which may
reflect lesser co-morbidity in this popula-
tion (Table 25). There was more percent-

age of AVG use in self payment, state

enterprise reimbursement and government
reimbursement population (21.1-23.7%)
compared with the social security fund
reimbursement and national security
fund reimbursement (12.6-14.2%). On the
contrary, there was more AVF use in the
social security fund reimbursement and
national security fund reimbursement
scheme (72.0-79.9%) compared with self
payment, state enterprise reimbursement
and government reimbursement popula-
tion (60.5-61.5%).

The TRT registry has been following
the survival of HD vascular access by the
need for revascularization, angioplasty and
creation of new vascular access. The
optimal management of HD vascular
access will reduce the morbidities associ-
ated with HD vascular access dysfunction

and improve quality of care in HD patients.

*
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Fig 15. Cross sectional vascular access data in stable vascular access status patients

Permanent cuffed catheter Total

(% of case) | (% of case) (% of case)
Self payment 60.5% 21.1% 18.4% 100%
Social security fund 79.9% 12.6% 7.5% 100%
Stat enterprise reimbursement 61.5% 22.1% 16.4% 100%
Government reimbursement 60.6% 23.7% 15.7% 100%
L National health security office 72.0% 14.2% 13.8% 100%)

Table 25. Use of hemodialysis vascular access in different reimbursement scheme
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CHAPTER 8

Renal Anemia Management

The data related to renal anemia
management in the registry was a cross
sectional data of the last frimester of 2007.
There was 85.5 % of dialysis cases received
recombinant erythropoietin r-HUEpo therapy
for treatment of renal anemia (Fig 16).
The majority of cases (68.6%) received sub-
cutaneous recombinant erythropoietin in-
jection. The mean hemoglobin (Hct) and
hemoglobin (Hb) of the dialysis popula-
tion were 30.9% and 10.3 g/dl (Table 26).
The mean Hct and Hb of government
reimbursement and state enterprise reim-
bursement population was more than
30% and 10 g/dl, while the mean Hct and
Hb of self payment, social security fund
reimbursement and national health security
office reimbursement population was less
than 30% and 10 g/dl. The mean Hct and
Hb of patients received dialysis from NGO-
Charity dialysis providers was lower than
others group (29.6% and 9.6 g/dL) (Table
27). There were no differences of mean
Hct and Hb among different parts of
dialysis providers (Table 28). Although the
mean Hct and Hb of the dialysis popula-
tion in 2007 achieved the target of recent
recommendations from various guidelines,

38.2 % of the dialysis population had Hct

*

less than 30% (Fig 17) and 41.4% of dialysis
population had Hb less than 10.0 g/dl
(Fig 18). 60.9-61.1% of national health
security office reimbursement population
had Hct less than 30% and Hb less than
10 g/dL (Fig 19-20) 51.0-55.2% of social
security fund reimbursement population
had Hct less than 30% and Hb less than
10 g/dl (Fig 19-20). 50.7-54.4% of patients
received HD at NGO-Charity owned HD
center and 30.4-33.2% of patients received
HD at goverment owned HD center
had Hct less than 30% and Hb less than
10 g/dl (Fig 21-22) The mean variation of
Hct and Hb among dialysis patients dialysed

in each HD center was shown in fig 23-24.

The mean serum ferritin of the dialysis
population was 647.7 & 733.9 mg/dL. 22.7%
of the dialysis population had serum
ferritin less than 200 mg/dL (Fig 25) There
were no difference of proportion of
patients who had serum ferritin less than
200 mg/dL by different dialysis providers
and RRT reimbursement scheme (Fig. 26-27).

The mean transferin saturation (Tsat)
of the dialysis population was 31.2%. There

was 22.8% of the dialysis population had -



Tsat less than 20% (Fig 28) There were no

differences of percentage of patients who
had Tsat less than 20% by different dialysis

providers and RRT reimbursement scheme.

The mean variation of serum ferritin
and tsat among dialysis patients dialyzed

in each HD center was shown in Fig. 29-30.

The sharing of recombinant erythro-
poietin treatment included innovative
recombinant erythropoietin alpha, innova-

tive recombinant erythropoietin beta and

biosimilar erythropoietins. Innovative eryth-
ropoietin alpha was used by 69.8% of
patients received recombinant erythropoie-
tin therapy, the innovative erythropoietin
beta and biosimilar erythropoietin shared
16.0% and 14.2% respectively (Fig 31).
Compared among dialysis providers and
reimbursement scheme, biosimilar erythro-
poietin was used more in patients received
dialysis from NGO-Charity owned HD
centers (21.9%) (Fig 32) and self payment
population (20.6%) (Fig 33).

Vs

|

W Patient received
erythropoietin

B Patient did not received
erythropoietin

Fig 16. Sharing of recombinant erythropoietin therapy in 2007

Laboratory results (mean % SD) :

Self payment| Social security |State enterprise | Government National health
fund reimbursement | reimbursement | security office | Total

Het @) 29.3+5.8 29.2+5.58 32.2+5.51 32.9£5.19 27.7+5.8 30.9+5.8
Hb (gran 9.8%+1.9 9.6%£1.9 10.6+1.8 10.8+1.7 9.5%2.1 10.3%1.9
Ferritin (mg/dl) 720.8+887.6 | 759.6£826.1 |638.7+£664.5 555.3£550.0 [843.5+£728.7 647.7%733.9
Transferrin 32.6x18.7 |35.4%19.8 29.9x15.7 29.3x15.2 34.8+£20.7 31.2x17.1
Saturation &%)

L J

Table 26. Mean hemotocrit (Hct) and hemoglobin (Hb) of the dialysis population in different
reimbursement scheme



Laboratory results (mean+SD)
Government owned HD | Private owned HD | NGO-charity owned
center center HD center Total
Het % 31.5%+5.5 30.4+5.8 29.6%£5.8 30.9+5.8
Hb (g/dh 10.4+1.8 10.1%1.9 9.6x2.0 10.3+1.9
Ferritin (mg/dD 612.1x713.1 681.2%779.1 779.3+891.1 647.7x733.9
Transferrin 31.0x17.1 32.3%18.1 33.0x15.7 31.4x17.5
Saturation (%)
L J

Table 27. Mean hemotocrit (Hct) and hemoglobin (Hb) of the dialysis population in different
dialysis provider

Central part Eastern Western |Northeastern| Southern Northern
part part part part part Total
Het (%) 31.1£5.5 30.8£5.7 31.8%£5.7 31.0%6.2 31.2%£5.6 29.4x6.1 30.9£5.8
Hb (g/db 10.3£1.8 10.3%£1.9 10.6*£1.8 10.2%£2.0 10.6£1.9 9.8£2.0 10.3%1.9
Ferritin (mg/dl) ' 670.5%768.4 | 558.8+741.9| 677.61588.9| 700.6£638.2 | 653.3+577.3 | 582.0+848.7 @ 647.3%£734.0
@ Transferrin 31.8%17.4 3.3£19.3 31.7£17.3 | 32.2%16.7 30.5£16.5 28.7%£18.4 31.4%17.5 @»
kScﬁurc:‘rion (%) )

Table 28. Mean hemotocrit (Hct) and hemoglobin (Hb) of the dialysis population in different part
of the country

Number of cases
2000

38.2%
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| J

Fig. 17 Histogram of hematocrit distribution
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Histogram of hemoglobin distribution
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Proportion of cases in different hematocrit level by different reimbursement scheme
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Proportion of cases in different hemaglobin level by different reimbursement scheme
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Fig. 21 Proportion of cases in different hematocrit level by different dialysis provider
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Fig. 22 Proportion of cases in different hemoglobin level by different dialysis provider
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Fig. 23 Variation in mean Hct dialysis patients, dialysis center 2007
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Variation in mean Hb of dialysis patients, dialysis center 2007
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Fig. 25

Histogram of serum ferritin level
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Fig. 26 Proportion of cases in different serum ferritin level by different reimbursement scheme
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Fig. 27 Proportion of cases in different serum ferritin level by different dialysis provider
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Variation in mean transferin saturation among dialysis patients, dialysis center 2007
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Sharing of different recombinant erythropoietin used in dialysis population
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Fig. 32 Sharing of different recombinant erythropoietin used in dialysis population by different

dialysis provider

Percent of cases
90 82.3%
80 75.8% 76.1%
70 67.9% 67.1% 67.5%
60
50
40
30
5%
20 it 15.1 15.5807.4% 4.0%
e 2% 114 9. 220 I 9-5%
10 —
0
Selfpayment  Social Security StatEnterprise Government public  National health
Fund Owned Organization Security office
Owned

B Innovative recombinant
erythropoietin alpha

® Innovative recombinant
erythropoietin beta

u Biosimilar erythropoietin

J

Fig. 33 Sharing of different recombinant erythropoietin used in dialysis population by different

reimbursement scheme
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CHAPTER 9

Renal Bone Disease Management

The data related to renal bone dis-
ease management in the registry was a
cross sectional data of the last frimester
of 2007. The average serum Ca*, serum
PO, Ca™ X PO’ product and intact
parathyroid hormone (iPTH) level was 9.3
mg/dL, 5.0 mg/dL, 46.7 and 297.4 pg/mL,
respectively (Table 29). The government
reimbursement scheme population had
lower serum POAZ', lower Ca™ X POAZ' prod-
uct, and lower iPTH level compared to
other population. The patients who received
dialysis by NGO-Charity owned provider
had higher serum Ca’™, Ca™ x POAZ prod-
uct, and iPTH compared to patients who
received dialysis by government owned
HD center or private owned HD center
(Table 30). There were differences of the
average of serum Ca®, serum POf‘, ca™
X POAZ product, iPTH among patients who
received dialysis in different parts of the

country (Table 31).

Using DOQI guideline reference, 37.3%
of population in the dialysis registry had
serum Poj’ over 5.5 mg/dL (Fig 34).
The proportion of patients who had serum
Poj' between 3.5 - 5.5 mg/dL by different

population was shown in Fig. 35-36

The mean vaviation of serum Cao™,
and serum POAZ' of HD patients dialyzed in

each HD center was shown in Fig 37-38.

Target serum iPTH (150 -300 pg/mL)
was achieved in only 23.5% of dislysis
population. iPTH was over suppressed in
46.0% (PTH < 150 pg/mL) of patients
and hyperparathyroidism was not under
controlled in 30.5% of patients (iPTH > 300
pg/mbL). Serum iPTH level was higher than
800 pg/mL in 8.9% of patients which
might indicate tertiary hyperparathyroidism
(Fig 39). There were differences of iPTH
level in different sub population by differ-
ent dialysis provider and different reimburse-

ment scheme (Fig 40-41).

The mean variation of serum PTH
among dialysis patients dialysis in each
HD center was shown in Fig. 42 Although
the mean Ca™ X POAZ' product of the
population in the registry was less than 55
(46.7 £ 19.5), 28.1% of patients had Cao™*
X PO, product more than 65 which
indicted risk for vascular calcification
(Fig 43).

The mean variation of Ca® X POAZ
product of HD patients dialyzed in each

HD center was shown in fig 44.
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Government owned Private owned NGO-charity
HD center HD center owned HD center Total
@ Ca™ (mg/d 9.3+1.0 9.3+1.0 9.5+1.0 9.3x1.0
Pof' (mg/dl) 5.0+2.0 5.1x2.0 5.1%x1.8 5.0+£2.0
Ca™ x POAZ_ 46.5%£19.5 47.7%£19.6 49.3%17.6 46.7%19.5
\iPTH (pg/mb 267.5%374.0 317.3%410.5 400.7+488.7 297.4+390.7 )

Self payment Social Stat enterprise Government National health
security Fund | reimbursement = reimbursement | security office Total
Ca’™ (mg/d 9.2x1.0 9.4%1.1 9.3=1.0 9.3%x1.0 9.1x1.1 9.3x1.0
Pof' (mg/di 5220 5.6%x2.0 4.8%+1.8 4.6x1.9 5.2+2.0 5.0£2.0
Ca™ x Po” | 48.1%92 53.1+20.3 45.2+18.0 43.4%8.8 47.7£18.8  46.7%19.5
iPTH (og/ml) | 340.4£435.0 | 350.5+£396.7 |  291.6+394.0 256.8+359.3 297.4+390.7 297.4%390.7
L J

Table 29 Mean serum Ca”, serum PO42', ca’ x PO42' product, and intact parathyroid hormone
(iPTH) level in different reimbursement scheme

Table 30 Mean serum Ca”, serum PO42’, ca” x PO42' product, and intact parathyroid hormone
(iPTH) level in different dialysis provider setting

Laboratory results (mean=SD)

Including Eastern Western |Northeastern | Southern Northern

Bangkok part part part part part Total
Ca™ (mg/ah =~ 9.3x1.0 9.1£1.0 9.4%1.0 9.3x1.1 9.2+1.0 9.2%1.2 9.3%1.0
Pof’ (mg/dl) 5.0%1.9 5.3%2.0 5.1%£2.0 4.5%1.9 5.3%£2.0 4.9%22 5.0%+2.0
Ca™ x Po | 47.6%19.3 | 48.3%200 | 48.0+19.2 | 41.7%183 | 49.5+19.2 | 4532206 | 46.7%19.5
iPTH (pg/mD) |319.2%409.4| 333.5+369.3 |351.5%399.1| 211.5%246.8 |262.5+450.6 [228.7+328.0 |297.4+390.7

| J

Table 31

(iPTH) level in different part of the country

*

Mean serum Ca”, serum PO42’, ca™ x PO42’ product, and intact parathyroid hormone
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Fig 34 Histogram of serum PO42’ in the registry
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Fig 35 Percentage of cases in different serum PO42' level by different reimbursement scheme
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Fig 38 Variation in mean serum phosphate of dialysis patients, dialysis center 2007
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Fig 39 Histogram of intact parathyroid level
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Fig 40 Percentage of cases in different intact parathyroid level by different reimbursement scheme
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CHAPTER 10

Adequacy of Hemodialysis

The data related to adequacy of
hemodialysis in the registry was a cross
sectional data of the last tfrimester of 2007.
The average kt/v and urea reduction
ratio (URR) of HD patients was 1.9 and
77.3% (Table 32). The averge serum
albumin level and nPCR was 3.8 g/L,
and 1.1 g/kg/day. There were no differ-
ences of kt/v, URR. nPCR, seum albumin
level, pre HD blood urea nitrogen (BUN)
and pre HD serum creatinine among
different HD provider and RRT location
(Table 33-34). There was 4.3% of HD pao-
tients had kt/v less than 1.2 (Fig 45) and
5.8% of HD patients had URR less than
65% (Fig 46).

The variation in mean Kt/v, and URR
among dialysis patient in each HD center

was shown in Fig. 47-48.

There was 5.3% of HD patients had
serum albumin less than 3.0 g/L and 19.5%
had serum albumin less than 3.5 g/L
(Fig 49). There were differences of serum
albumin among different HD reimbursement
center and HD provided (Fig 50-51). The
variation in mean serun albumin level of
dialysis patient in each HD center was
shown in (Fig. 52). There was 15.5% of HD
population had nPCR less than 0.8 g/kg/
day and 43.2% of HD population had nPCR
less than 1.2 g/kg/day ( Fig 53).

The variation in mean NPCR among
dialysis patient in each HD center was

show in fig 54
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URR (%) 78

Pre HD Cr (mg/d) | 10

|

Self Social security
payment fund
Kt/v 19 £ 05 19 £ 04

4175 772 £ 7.6
NPCR (g/kg/day) = 1.2 = 0.5 12 £ 05
Alb (g/dh 3.8+ 05 4.0+ 05
Pre HD BUN (mg/ay 71.5 + 26.3 72.3 £ 23.0
4143 122 £ 4.2

Stat enterprise

reimbursement ' reimbursement | security office

1.8 £ 04
769 + 7.7
1.1 £ 05
3.8+ 05
65.8 £ 22.7
10.1 £ 3.7

Government National health

1.8 £ 04 1.8 £ 04
76.7 + 8.2 77.6 £ 7.8
1.1 £ 04 1.0 £ 04
3.8 05 38 £05

63.7 £ 225 743 £ 249 682 % 243

9.8 £37 112 £ 44

Laboratory results (mean + SD)

Total
1.9+ 04
773+ 79
1.1 £ 04
3.8+ 05

105 £ 4.1

J

Table 32. Adequacy of HD and nutritional status parameter in HD patients in different reimburse-
ment scheme

Ktv

@ URR (%)

NPCR (g/kg/day)
Alb (grdn

Pre HD BUN (mg/dl)

Pre HD Cr (mg/dl)
|\

Government
owned HD center
1.9 £ 04
79.0 £ 8.0
1.1 £ 05
3.8 04
71.6 £ 23.1
11.3 + 3.9

Private owned
HD center
1.8 £ 0.4
765 7.7
12 £ 04
38 05

67.2 £ 25.1
102 = 4.3

NGO-charity
owned HD center Total

20t 05 1.9+ 04

798 £ 7.0 773+ 7.9
1.2 £ 04 1.1 £ 04
40+ 04 3.8t05

67.9 £ 23.6 68.3 + 24.4
10.7 £ 3.5 105 + 4.1

Laboratory results (mean + SD)

J

Table 33. Adequacy of HD and nutritional status parameter in HD patients in different dialysis
provider setting

Laboratory results (mean + SD)

Central Eastern Western | Northeastern | Southern | Northern
Part part part part part part
Ktv 19 £ 04 1.8 £ 04 19 £ 05 1.8 £ 04 19+ 04 1805
URR (%) 778 £ 75 (77,6 £ 77 791 69 758 7.6 77477754 %102
NPCR (g/kg/day) 12+ 05 1.1 %04 1.0=* 04 12 + 04 1.1 £03 1.0 £ 05
Alb (g/db 38t05 38*05  38%05 3805 38+ 04 39 052
Pre HD BUN (mg/d) 66.4 £ 24.1 67.1 £ 245 66.8 £ 234 705 £ 24.1 71.0 £ 229 TS.O + 263
Pre HD Cr (mg/dl) 9.9 £ 39 107 £42 105+ 42 11.1x42 11.7%£39 11.3+43

Total
1.9 £ 04
773 £ 79
1.1+ 04
38105
683+ 244
105 + 4.1

J

Table 34. Adequacy of HD and nutritional status parameter in HD patients in different parts of
the country

*
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Fig 48. Variation in mean URR among dialysis patients, dialysis center 2007
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Fig 50. Proportion of cases with different serum albumin level by different reimbursement scheme
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Fig 51. Proportion of cases with different serum albumin level by different dialysis provider setting
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Fig 52. Variation in mean serum albumin level among dialysis patients, dialysis center 2007
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Fig 54. Variation in mean nPCR among dialysis patients, dialysis center 2007
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CHAPTER 11

Metabolic Acidosis and Hyperkalemia

The data related to metabolic
acidosis and hyperkalemia management in
the registry was a cross sectional data of
the last trimester of 2007. There average
serum bicarbonate and serum potassium
in HD patients was 23.4 meqg/L and 4.7
meqg/L (Table 35). The acidosis was well
controlled in each RRT reimbursement
scheme, RRT provider and different locating
of RRT center (Table 36-37). However, there
was a number of patients who had serum
bicarbonate out of recommended value
(22-26 meq/L). 30.1% of patients had
serum bicarbonate less than 22 meqg/L
(Fig 55) and 8.1% of patients HD serum
potassium more than 5.5 meq/L. (Fig 56)



K (mg/db
HCOs- (mg/dl)

Uric acid (mg/dl
-

Self

payment

4.710.8
23.314.1
71121

Social
security

fund

4.810.8
23.513.9
7.2+1.9

Stat

enterprise

4.610.8
23.513.7
6.812.1

reimbursement

Government

reimbursement

4.610.8
23.413.5

7.1£1.9

Laboratory results (mean X SD)

National
health
security
office
4.710.8
22.614.5
7.512.2

Total

4.710.8
23.4%3.8
7.112.0

Table 35. Average of serum potassium, serum bicarbonate and serum
in different reimbursement scheme

uric acid in HD patients

K ™ (mg/dh
HCOB— (mg/dD

\Uric acid (mg/dl

La
Government owned
HD center
4.610.8
22.713.5
7.6£1.9

boratory results (
Private owned
HD center
4.710.8
23.614.0
6.812.1

ean £ sD)
NGO-charity
owned HD center
4.710.7
24.2+4.0
7.0£2.0

Total

4.710.8
23.413.8
7.1%£2.0

Table 36. Average of serum potassium, serum bicarbonate and serum uric acid in HD patients
in different dialysis provider setting

K * (mg/dl)
HCOS- (mg/dl)

_Uric acid (mg/dh

Central
part
4.610.8
23.613.7
6.811.9

Eastern Western Northeastern Southern | Northern Total
part part part part part

4.710.8 4.710.8 47109 48108 47108 = 47108

231140 | 23.713.6 23.313.9 | 21.9t4.6 | 101.745.8 @ 23.413.8

7.510.9 7.312.0 7.512.0 7.611.9 7.612.1 71120

1 =
ATLRAE Laboratory (mean % SD)

Table 37. Average of serum potassium, serum bicarbonate and serum uric acid in HD patients
in different part of the country
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CHAPTER 12

Pediatrics data

by Dr.Pornchai Kingwatanakul

Children, aged less than 16 years old, remained a small proporfion of patient
receiving renal replacement therapy in Thailand. TRT 2007 database included 43
children. Nine children received kidney transplant, 34 children received maintenance
dialysis. Peritoneal dialysis was the freatment modality in 70.6% of dialysis children.
(Table 38)

Patient characteristic N %

All patient 43 100.0
Sex:  Male 22 51.2
Female 21 48.8
Transplant 9 20.9
Dialysis 34 79.1
Peritoneal dialysis 24 70.6

L Hemodialysis 10 29.4 ]

Table 38 Prevalence of pediatric RRT

25 of 43 (68.1%) children lived in the central part of the country including Bangkok
and vicinity (Table 39) The distribution of pediatric cases receiving chronic hemodialysis
and peritoneal dialysis followed the same trend. For peritoneal dialysis, 75% were on
CAPD and 25% on automated PD (APD) (Table 40). The age of children at initiation of
RRT ranged from 1.4 to 14.8 years old (Table 41). The mean age of hemodialysis group
was slightly higher than peritoneal dialysis group (11.6 £ 2.4 vs. 9.5 £ 4.3 years).

*



Total

Cenftral part including Bangkok and vicinity

Western part

Northeastern part

Southern part

6
0 0
Eastern part 0 4 1
2 5
0
2

Northern part

. J

Table 39 Prevalence of pediatric RRT cases by regions

APD 6 25
CAPD 18 75

@ Table 40 PD modality in children @

At initiation (range) Current age
All patient 10.0 £ 3.6 (1.4 - 14.8) 12.3 £ 2.9 (4.0 - 15.3)
Peritoneal dialysis 9.5 43 (1.4 - 14.8) 11.4 £ 3.4 (4.0 - 15.3)
Hemodialysis 11.6 £ 2.4 (7.1 - 14.8) 13.8 £ 1.1 (11.8 - 15.1)
Transplant 9.9 20 (7.9 - 13.3) 13.0 £ 1.6 (10.6 - 15.2)

Table 41 Average age of RRT children

The main primary diagnosis of ESRD etfiology ware: aplastic/dysplastic kidneys
(16.6%), and glomerular diseases (IgA nephropathy, lupus nephritis, focal segmental

glomerulosclerosisand chronic glomerulonephtritis, 23.2%) (Table 42).



Total 43 100.0

Sex: Male 22 51.2
Female 21 48.8

Pmary diognosis

Aplastic/dysplastic kidney disease 4 9.3

Obstructive nephropathy 3 7.0

Chronic tubulo interstitial nephritis 3 7.0

Microscopic polyangiitis 3 7.0

Lupus nephritis 2 4.7

IgA nephropathy 2 4.7

Focal segmental glomerulosclerosis 2 4.7

Chronic glomerulonephritis 2 4.7

Polycystic kidney disease 2 4.7

Drash syndrome 1 2.3

@ Bilateral nephrectomy 1 2.3 @

Perinatal asphyxia 1 2.3

Presumed glomerulonephritis (No biopsy) 5 11.6

Missing 9 20.9

\Unknown 3 7.0 )

Table 42  Etiology of ESRD pediatrics RRT

Laboratory data

TRT 2007 database revealed hemoglobin level and iron status of children on chronic
dialysis. 11 of 21 (62.4%) children receiving chronic dialysis had hemoglobin level in
the range of 10-12 g/dl. 29% had hemoglobin level less than 10 g/dl (Table 43). Serum
ferritin less than 200 mg/l was found in 4/18 (22.2%) children and transferring saturation
less than 20% was found in 6/18 (33.3%) children.



Hb (g/dl)

< 10
10-12
> 12

missing

6
11

4
13

Total

Ferritin (mg/1) N

28.6
52.4
19.0

34

<100

<200

>200
missing

Total

0

14
16
34

222
77.8

0.0 <20

>20

missing

Total

12

16
34

6

33.3
66.7

Table 43 Hemoglobin level, ferritin and transferring saturation in dialysis children

The average albumin level of dialysis children was 4.1 g/dl.
children who had albumin level less than 3.5 g/dl.
9-11 mg/dl in 47.6% of children, less than 9 mg/dl in 38.1% and more than 11 mg/dl in
Serum intact PTH was higher than 200 pg/ml in 84.2% of children(Table 44).

14.3%.

Calcium

There were only 2

Serum calcium was in the range of

Phosphorus
(mg/) (mg/dl) \| iPTH (pg/ml)
<9 8 38.1 <4 3 14.3 <100 2 10.5
9-11 10 47.6 4-6 9 42.9 100-200 1 5.3
> 11 3 14.3 >6 9 42.9 >200 16 84.2
missing 13 missing 13 missing 15
L Total 34 Total 34 Total 34
Table 44 serum calcium,serum phosphorus and iPTH level in dialysis children.





