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ABOUT THE THAILAND RENAL
REPLACEMENT THERAPY REGISTRY

The Thai Renal Replacement Therapy Registry has been initiated and sponsored by The
Nephrology Society of Thailand since 1997.

The objectives are:
e To determine the disease burden attributable to end stage renal disease (ESRD) in Thailand.

e To determine the outcomes, and factors influencing outcomes of renal replacement therapy
(RRT).

e To assure the quality of RRT program in Thailand

e To facilitate research on RRT and ESRD in Thai population.

TRT Office:
The TRT office is the coordinating center that captures and validates the electronic data via

www.thairrtregistry.org. TRT office is also responsible for data analysis and data publication of the

annual report of Thailand Renal Replacement Therapy Registry.

TRT Center Coordinator:

TRT center coordinators are the dialysis center source data providers responsible for data collection
and data entry via electronic online database (www.thairrtregistry.org).
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PARTICIPATING HAEMODIALYSIS CENTRES 2008

Bangkok and vicinity part

TRT center

Hospital Province coordinator
o AN UlaLTALY Bangkok @na 18533695UNA
e yainlsalawvivdszinalne e sw. 92l Bangkok el wneuues
e SN.ATILNN Bangkok olei2n afvaziun
e S.N.NANY Bangkok LEANAS Tiaaun
e N.MTIUAUATHRI Bangkok g6l AuNnav
e SN.LAWUNEHT LIILA Bangkok Fla gunsluana
o SW.LAUANRUF Bangkok Viddle Axueyy
e SN.LFUNTALAULUDSR Bangkok UK Funsar’ln
o S.N.LAN Bangkok LUEyANA AgIu
e  SW.6153 Bangkok dARTFA LAAUTUSWIL
o LW.NMTHIUAN Bangkok fanua LiNasyde
o SW.LNWEIUNS Bangkok IMTal drrudaidnsal
e TW.5UYT1 Bangkok g016 wstaiavay
e 5.W.UATEU Bangkok 8a1 a5y
e SW.UWSRUIUE Y Bangkok 0501 Navh
e sw.i.du.ad. wiaaatduinas Bangkok 175381 MIFYaNA
e s laTuGaa Bangkok addus Wasuen
e suwngnlni Bangkok WSNAWE AN
o swW.Naln2 Bangkok WITOULAEY waildn
o sw.wnanlnsi Bangkok ANUaj Ay wIE AWus
e SN.W5aNTAS Bangkok ANEUQ AR
o SW.NTTUINHLAAN (2185ATIN) Bangkok AN31I6 Iueun
e SNW.WITULAN Bangkok wAula AWUNITa9
o SN.DANRARULAY Bangkok AIINT WHLARLLAD
o SW.AATUNI Bangkok dn5d35 dF1lseln
o SW.LNE Bangkok WiTuns §ha55ULRALS
o s.W.fud Bangkok Fouadl A3y Lafies
o SN.SIUALKY Bangkok 1&8A WasWelu e
e  SW.5IUEUA Bangkok WA WE FAT
e SN.RIAW Bangkok &350 Lwsshiom
o SN.LAARU Bangkok 1550001 Tasduwse
e SWATaLNG Bangkok Usruan niude
e W3NG Bangkok ALIATAL BUNTNNIA
*  SW.NAMIATILNTAU Bangkok Touun gausiiaes
e sn.FULGAINTETULASN Bangkok &g dadhun
o SW.ANANY ABUATUNS Bangkok tueyuNNsal aussnu
o  SW.RNALUAFUUIN Bangkok s Yunianis
e Wi Bangkok Juriey 11
e .W.AUNTINHYT Bangkok 19538 A dasseiaag
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PARTICIPATING HAEMODIALYSIS CENTRES 2008

Bangkok and vicinity part:

Hospital Province TRT center coordinator
e WY (Mialsa'la aAnadanatysAaEns ) Bangkok Tuniai guauin
e sW.uvlenani Bangkok AN UNINIREY
o s lnauaiuns Bangkok YAl LAFgYNaINa
e s.wW.3WAINIAL Bangkok a91570u U3
o SW.ARENU Bangkok 505 YUNSU
e SW.ARDIAU Bangkok ANNT LALTRLE
e SNWHTIWEIUIR . Bangkok UAUT WIHNELAY
o dudlatiiaunuing (Mand) Bangkok fournsal Tanana
o Audlatiiausudins(@ULEU) Bangkok Aofing AN
o Audlatiiausuing (sw.uingimue) Bangkok WIUA aluATaUN
o SW.NPNNAIALALIY Bangkok v3adad unnay
e SW.LUE Bangkok a5 e uyuA?
e 5W.5N2M0 Bangkok U6 AREIGNIL
e Yalinlsa'lev oL naIUNWNEURRWIRUNWIEINUTI Bangkok LUEYAWs Aagiad
e 5.W.NATIEU1 Bangkok g01ns Bauian
e S.W.LAFgYNFIsTUITNL Bangkok ueIU TN ReIAmuun
o AudunwndWemun Bangkok wWssautia dnadisaun
o W.Ruuwnd Bangkok Afles uzuzly
e SW.AIUALALY Bangkok Tuh gatipm
e NW.UWK Bangkok §7157U L2a]v
o SW.FUYUIN Bangkok YUWEaT atiulvd
o SIWTUTUY Bangkok a1'ln nsv@mIna
o dAudlatiiauduiue Bangkok 1huiingd uvaa
o sw.unndileygn Bangkok UINT LNATAAT
o WA 2 Bangkok unITT a9
e AAdALNITU Bangkok glaws avyuwn
e S.N.A9Y (NAINNITIANTIN) Bangkok 288 wavadan
e W.3WIRINTAL NAINUNTIUAIRAT Bangkok 2336 AU
e SW.UWIN Bangkok AYUR NTITIFULANSA
o SW.AT% (N 1) Bangkok soa1¥ad Aguudi
o SWN.LNATLARULIILA Bangkok WsdnA Aalfashana
e  5.W.NJIEU 2 Bangkok fleyarun au aanv
o T.N.NWITNINHLAK (AUTF) Bangkok CRLRERSIEN)
e WA Bangkok JANT 2AU
o @AXlANANTIULRW MY LALALNILAT Bangkok MU duus3
e .W.@9% (N2 2) Bangkok ANNWT o

3.W.@39572 (1 3)

Bangkok

AL HUALRT
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PARTICIPATING HAEMODIALYSIS CENTRES 2008

Bangkok and vicinity part:

Hospital Province TRT center coordinator
°  W.@U(NI 4) Bangkok e fnas
e sn.nAAENIN1 . Bangkok LN AuRINe
o SW.LABUNWEAT UszaTU Bangkok 2dah2N 1NAINS
e SW.LAWUNWYT FUNALIAS Bangkok uIus B9
e TW.LAINITEN Bangkok sUNT Saile
o S.W.gud Bangkok 2713501 AAINANI
e SW.&5Un5 Bangkok AUAT AUNTATLINY
e SN.ANNRU Bangkok flaan ANTFITIN
o yafitwasrdnaavaitiiasndnssutaniznelawiiay  Bangkok g7 TauaugWug
o u.dusm Bangkok AUEUIWT NavLAY
e S.W.AuMu Bangkok 3NS5 WAAITUNS
e JAUTIFAHY L NAIUWNENAIFIUIATAA Bangkok alg3n Yyl
e 3.W.T599UENFY Bangkok qINg 85808
o fAnslaiAau Bangkok A8 U5dngITTan
o WINLUATLALALN (3318 1) Bangkok FenAne YLl
e AAUNLIANTTULRNIZNIEILIAUNNS Bangkok 1&a1 d3nan
o SW.&% Bangkok Uszdnd Inelanuas
e s lanTuGaR Tuadas Bangkok a1 wanwiAsey
o sw.delnu Bangkok FUB YeYAUNS
o adtalaAsusauuGiung Bangkok Fladnmal snvilsean
e U leniian Bangkok TuMIssal WYE15UA
o F5WA NANTIN Bangkok AUl laanee
e Fanuwenunatiuan Bangkok Ans dunag
o JaUEMIAUINRUNS Bangkok Uszian guunas
o umnUlatiay (sw.duas) Bangkok 2Aeu1A1 IsANenasal
e 5.W.119naN 9 BuLnas Bangkok flaunn aailszand
e S.W.UWUN2 Bangkok flenssen upatdauian
o Vamaaulsowenuasuia Bangkok Hegnid Joviadiaed
o  Wusliaslaliau ARTANANTIULRAWITNY Bangkok AN dunag
e AAUANANTTULRWITMNY TaLTAaNs N 42 Bangkok AMA §36
o SW.3WIRU7 Bangkok ArY JIAzNA
o alUnlaAaNATYUAST Bangkok Nwedeyeu suaA6 e
o SW.INNY Bangkok Aiyzau 1EIUM
o su.flavauns thnih 5 Bangkok auann anuLne
o uAudlaLABNNLAY A6 (FW. W) Bangkok Y Bagdeniun
o SN.UIY Bangkok FITTOUAT UTY

adinlatAauuelenIsu

Bangkok

Ansn lnsdiae
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PARTICIPATING HAEMODIALYSIS CENTRES 2008

Bangkok and vicinity part:

Hospital Province TRT center coordinator
o SW.WRU7 Bangkok ARy AvArna
o Audwduwan'lua'laiiay Bangkok 5651 A1a3ey3nm
e W30 3 Bangkok Yy WasLaEs
e SNWWMUNT 9 Bangkok figIasal Wuwus
o ARTUALANTTUWILMILTATAUWNELTUNS Bangkok Wey.5uns aula
o SW.IFFHUULFDLNTEIRIDNLNA Bangkok NUNITTOU Juaae
o SW.L&BN Bangkok A2IATAl BUNTHNTIA
e yYafidlsa'lew o dued unndnigyauniten u.uiea  Bangkok 555 Huilszan
e SW.RUNIUNS Nakhonpathom #ia15au aaungie
e SW.AREN Nakhonpathom  uu@s widtioudia
e  sW.uAsTUSU Nakhonpathom 115l Heiyey
o swW.LNaMUszITNE(TR15D9) Nakhonpathom W&en fiaaau
e SW.ATINNATRLALUUATUFU Nakhonpathom #2101 LaugIs50u
o SN.LAMUNEYT - TAUBLUAT Nonthaburi LRILAAU NTLATEUNT
o SW.UUNLY Nonthaburi MUl Taudung
e .WANNAUGT Nonthaburi AULFNINT  aELAY
e S.W.NWUILNAN Nonthaburi FugIns vidulasansal
o SW.AUUAWMIUN 2 Nonthaburi WRANAE AN
o Audnsunndunnasnuciuds Nonthaburi Fanan 5nassen
o sW.ARUTTNNU Nonthaburi U5z lwnwssar Wugaweul
e sn.nglne Nonthaburi AUR WINAS
o ARRMNIAUA leL7Aan Nonthaburi @ Tur walies
e AATANANTIULANIENMI LALALNNIIAINY Nonthaburi Aaen AufWMIUIUUA
e sW.Unusil Pathumthani LUEYANE Naviag
o SWAUNUNUTIRG Pathumthani 977 aAuduUn
e sW.Laninu Pathumthani 8979500 WUULNY
e SNW.GTITUAIFAATLRRUWITELALSH Pathumthani U LTAURTR
o SW.UNNENRR Pathumthani el WarNU
e SW.UIUATL Pathumthani WUTIRE FIT5UTH
o 3.W.AM7-8UY3 Pathumthani &5 Frssauanh
o sw.tihlauiuiaa gynsdsnisg Samutprakan ANINT NOATUNIA
e SN Ts9Nsunne Samutprakan W358l ugvas e
o u.@Muvaadelatiau(iiasayns i) Samutprakan LUEyaNAN TUR
e sW.UTasEA TN Samutprakan  udaws dunuun
e TN.ATILNNW WIzseiag Samutprakan gWalu1 10631531
o dudlatiiaunmsng Samutprakan 195Ul 21209
o SW.LHavANNT Samutprakan LY Tud
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PARTICIPATING HAEMODIALYSIS CENTRES 2008

Bangkok and vicinity part :

Hospital Province TRT center coordinator
o SW.EYNTUTING Samutprakan JUN3 LANYRETRA
e 3.W.3WTMI9 Samutprakan Usntiu audude
o sn.dazfiung Samutprakan TNUIT AuNus
o s.wW.dEsns Samutprakan A9 FUA3
e SW.AYNTFAT Samutprakan Usznuun Vuiunag
e SW.INUWWD Samutsakhon WINUR LARITNY
o SW.uWMNTE 1 Samutsakhon AUAUT WsNUUA
e S.W.uMTH2 Samutsakhon aaiad uisnia
o SW.AMAYH3 Samutsakhon 2IRA TIILWUT

5.0.ande Samutsakhon feyAUN AWEINUR
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PARTICIPATING HAEMODIALYSIS CENTRES 2008

Central part:

Hospital Province TRT center coordinator
e LW TEUMN Chainat Yaan LAauias
o udaunlatiiay 14w Chainat WUITWT WUWIY
o S.W.UATUIAN Chainat Wl i W
o AuansuwngulaAInITNWiauaga1  Chainat Ny uduaLIen
e 3.W.5UE1 Ayuthaya 2TNIIU AURYEN
e SNW.UIUAT2 Ayuthaya 3631 AU
o SW.NITUATAIDLFEN Ayuthaya UITNW YeyLAnsue
e SN.LAUN Ayuthaya uAula duaaansd
e SW.ANNATLEUN Ayuthaya flenssan uavtdguLan
o WA Ayuthaya g9y gunwasn
o su.Nund Lopburi W3 fudav
e swW.aunuAal Lopburi watld a5ena
o SW.AWLF Lopburi N5963 ANJUWUIRE
e swW.lavurnaal Lopburi ANNAD] WIudla
¢ SNW.FUGINTEWNSLRANA Samutsongkhram &350 aiudail
e SN.LLARAY 2 Samutsongkhram  feyzun AW
o TN.LABUNBAT H5TUD Saraburi 530 Useiudng
o SW.AYD Saraburi MU UIIAUT
o SW.NITNUNEUMN Saraburi 1R Auilu
e S.N.ANHUARAT Saraburi AN navda
e N.AATAWNTUGER Saraburi Az Funsilaauila
o WA Saraburi Fudl wi'lwyadgy
o SW.&IVUINUNT (UN.U52L3) Saraburi e b oTR R it
o SW.LANTTENANIY Suphanburi Wafsuns duiwas
o SN.ANIRS Suphanburi &N AUFITIU
o SW.INNA Tazsus Suphanburi fH5aU ILATRE
o SW.NILH . Suphanburi fInun ruuIIuUnNs
o W.ANAINTTHINUDIAT 17 Suphanburi 529129 [RANAANNIAR
e S.W.29NaV Angthong 7977 a1ud
e SW.AWNAINANIT Angthong 3997 ag1ul
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PARTICIPATING HAEMODIALYSIS CENTRES 2008

Eastern part:

Hospital Province TRT center coordinator
o suW.NszdALARY FUNY3 Chanthaburi Tyl IFUNIg
e SN.&NA Chanthaburi AR LRNYIUITIEUY
o LNW.ATILNNW (ANFU) JUNY3F Chanthaburi 292550 YUUUUA
e sW.Llavastdeing Chachoengsao Autisn Auwae
o S.N.QTLHILNG Chachoengsao UIUY YeYL3ad
o Adflawizmalaiauuleid Chachoengsao w9y uayi3ay
e W IHETIU Chachoengsao AUNIITN aaudus
e .00 uvdeny Hanu Chachoengsao  &un wullapewne
e SW.UYAAN Chachoengsao a5 uRITuINR
e NN N @352 Chonburi fI5LATI LAUITTTUY
e LW.RULGINTZUTUTIUMNT a4 35120 Chonburi $79 (o
o SW.EUAINTTUNLINESAR nuuWNENUITZa  Chonburi @gaT 2113
e SW.ANANY @1 Chonburi Adadins Heyaunadsy
o SW.UNLF Chonburi Faurnsal wanISH
e SW.LANUR Chonburi 83271 Uszwadd
e N.APNNANEN Chonburi UDIART JFUUAEYIUL
e TW.UIIY Chonburi 83251 Usenadia
e AUMINENARATFUNINW U UTW Chonburi 594 Tuninana
e S.N.LANYAR 2 avAA Chonburi flvun anu
o s.wW.1ufle vayd Chonburi sUN W uayy
e SW.NPNWATIA Trad USUNS AN TNUU
o nElaALEY TINENUIRATA Trad Weadld 13asan
o SW.LANNITENANLALUAS Prachinnburi Faaasal lHAuns
e SN.ANLINTNIE Prachinnburi 05801 @3L3EY
e 3.N.NINHTUAY Rayong LUl Ava'lna
e 5.W.5%HAY Rayong a5& Tauwaan
e szaavlaliiau Rayong AUNINIYIU NIARFY
e N.NPNNTTEDY Rayong 2156 NN
o ARTlALNNEFUIAN Rayong AUWITANE LAQLLAD
e sw.uIlaliay Rayong 25560 ANTWIH IWAR
e W J9duUNs sEaad Rayong finen auUwWIN
o AllALNNEnNasTaU Rayong 2A{IT50U Ina3
o Alllaunndgaalatiau Rayong auAN Sauld
o SW.AUFIRUUIMN Srakaew Wy a1y

7. W JULAIWIZEWIY JIZUA?

Srakaew
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PARTICIPATING HAEMODIALYSIS CENTRES 2008

Western part:

Hospital Province TRT center coordinator
e SW.uENSNY Kanchanaburi JUNTAINT SUSIIURAAL
e SW.5UAYIU Kanchanaburi UFUNS AMIININE
o SW.WURANWAWLULFUN Kanchanaburi ganad LagusNidius
o SW.ANELFHIRU Kanchanaburi 23277 WAVFITTAL
o SW.ANHGULTUG Prachaupkhirikhan  tlenssan &89
e sw.2NuUth1a Wadku Prachaupkhirikhan  a'l5355e4 wainaju
e WU Prachaupkhirikhan @359 wiq
e SW.LUAINUT-FULS Phetchaburi unaasal Juspiinine
e SN.NWITIAULAAN Phetchaburi 28 Aedsneileyan
o W.LWUTTUG Phetchaburi WHTUNS InAT1IIA
e g2l Ratchaburi WA UWLA
o WU Ratchaburi §77005¢7 AU
e su.etlugzaIn Ratchaburi NUANST LUNNET
e SW.INE19U Ratchaburi FSRFAUS AUAITALIU
o SN.ALMNUTIE Ratchaburi funun nileygn
e swW.2NuANR1R Ratchaburi AUWUY LANUIN
e s.W.iavnY Saraburi UseA@ ANuwanag
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PARTICIPATING HAEMODIALYSIS CENTRES 2008

Northeastern part:

TRT center
Hospital Province coordinator
3. W.AAWRKug Kalasin Faurnsal dunsen
adfialatannWausg Kalasin Was1 andaa
7. W AULAAWITE W AN AU Bl Kalasin 3000 IngUAES
7. N.ATUATUNS-U. YD ULAY Khonkaen agdl Yunfiddans
7. 0. 2aULLAY Khonkaen agel Wusd
7.N.ADULAU-5IU Khonkaen WaAnNwol FMda
3. W.UNONL Khonkaen A1 BUNTFoUs
ARTiAd9'le auwAY Khonkaen AAUANT WUITWGE
5.W.02152ENE Khonkaen NN AIWTLEI6
addalalanuauLAy Khonkaen Aryaunals lueasa
7.0.MuAuUNs (YatsInsuLAz) Khonkaen “aaN UNFIIY
7.W.Hagil Chaiyaphum Weutl ANvined
7.0 el 51U Chaiyaphum esins tnniliag
5. W.UATNUN Nakhonphanom 23NT NaILNN
5.0.dan1hn Nakhonphanom WITUNAN AUAATINA
7. W JULAAWIZE WU WU Nakhonphanom WHs Ml uunzuau

7. N ATILNWIUFUN

5.0 uwne
3.W.AEFIUTS

7. N LAUA LN

7.0 1A TNGZER

7. N UANIBUATTIUFUN

7. 0.LeagTAALAULAN

7.0 U35

5.0 lanUu Y35

7. W UNFITAY
dudnisunngduniagnsaiu
AdfinlaLAauNrIEITAY
7N INJUNE

7. W.NAANT

3. N.ynduLaas

7.0.81885

W UHUNN WY

7. WMWY ULADTLUTULUR
7. W JULAIWIZEWTIALRIUAM
5.W.508La0

7N ATILNW-INY

Nakhonratchasima
Nakhonratchasima
Nakhonratchasima
Nakhonratchasima
Nakhonratchasima
Nakhonratchasima
Nakhonratchasima
Buriram

Buriram
Mahasarakham
Mahasarakham
Mahasarakham
Mahasarakham
Mukdahan
Mukdahan
Yasothon
Yasothon
Yasothon
Yasothon

Roiet

Roiet

ASueYN LARAS
UNITIOL FBFUN
f9na Fa
WusyUw ugaded
f5u10 dunis
SUNTUG FANT5UA
suNue §Hnlsua
viudas Sefiflaned
@ssan dufiuedaa
217 Hugen
Junun eIy
Jasuns assuudd
g5 dvaumy
iy weyyunag
Aananwal daa13
481 iU
fadnwal Twies
22971 LMWL
uUNATAL INETTU
UAUITO WAIAULUAT
Fa&1 assatiunae
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PARTICIPATING HAEMODIALYSIS CENTRES 2008

Northeastern part:

TRT center

Hospital Province coordinator
e SW.52HLAA-5UYF Roiet ALY afturinvAa
o SN.FITTUNN Roiet Aaurkam umFum
e AdfNSaaLdaANg Roiet DATINT IAFITIOU
o SW.LAH Loei gun3 Iz3a
e s.N.fadlausu Loei Asns duwag
o TN.ARTLNY Sisaket INENT Tud
o sw.dszaninEIUNg Sisaket wEMINAsal Fand
o SW.LDNUUAMRLLNY Sisaket Iasel gand
e SW.ANEAQEAIAIIT Sakonnakhon ALFTUG uINTIN
e S.N.&NAUAT Sakonnakhon 99N Asudann
o SW.§UNS Surin 156l A dAaTus
e sn.AgITINiTagY Surin g5y 1wy
e SW.FULWNE nuaatus Surin oluim aua
e S.W.MUAIANE Nongkhai AT LAUFIU
e W IRIUN KuavAE Nongkhai WAUY ARYANE
e LW ULWNE Kuaval Nongkhai ueedhsses dudlszindng
e SW.AUNALITEY Amnatcharoen guUsal arasydus
o sw.AgdsEInHAALNAN Udonthani WRANNT ANANTUUL
e SN.URIMAFNATUTUN Udonthani gla51 evdseLais
e 5.W.aa5811 Udonthani gwssel Aadadzey
e 5.W.LANAAT Udonthani ANNUR ANTTAU
o swuhlawTueaa deyany Udonthani szniug dle
e N.ALATIWANDUTERIA Ubonratchathani  2au¥au Auarjzuinis
o SW.FFIWENBUsTROA Ubonratchathani 351250l nagiu
e 3.W.AURTAW-FULS Ubonratchathani  &3'lad fi9'lae
e uaualatigu in Ubonratchathani  afiwg1 ussadni
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PARTICIPATING HAEMODIALYSIS CENTRES 2008

Northern part:

Hospital Province TRT center coordinator
o SN.ANLWILWNYS Kamphaengphet  ‘la5&529 386075815
e S.W.LAaNAULTRIAILNY Kamphaengphet  #ina dnswenag
o N.LAWUNET AUTUNT Chiangrai aWInWs &aeaclan
o SW.Ta9aUsEEIUATITU Chiangrai LN JRWUS
e FW.ANATITEUNINY Chiangrai nwoduun Tndafanaiana
e 3.W.Tanasuia Chiangrai AeE 9y
o SW.LUAU Chiangrai 50l AW
o S.W.LTadTni 5 Chiangmai LN15 A6
e sW.AMITBUATLEEI TN Chiangmai AINT WInNUGun
o SW.ULWNEL TN T Chiangmai DeYUR IYURFY
o sN.UENAIMIAATATIAlH Chiangmai saynu ualwssal
e SW.uuAAASIA Chiangmai JuNN gansEa
o sw.nwilyan Chiangmai 2dah2N gulna
e s.w.&uihea Chiangmai 3lans uaasey
o Audlatanisowenuamaniay Chiangmai CHRY RN RN
e 5.N.UATNIA Chiangmai wIAshE MuIaluea
e SW.UNLAN Chiangmai WY LABURNNNEWIA
e  SNW.RIUUN Chiangmai 510501 AUNUIA
e S.N.FAUNAY Chiangmai fiaen A1eY
e W.UNY Wavlni Chiangmai WAUNAY 1AaTFA5TTN
o sW.aNNSANTa MR TN UL EIE  Chiangmai Aryaun Tnsien
e SW.LLIFDA Tak 51 LA
e SNW.AULGINTLLAIARUNUNTY Tak AN IATal §an
e SW.NNA Tak QLILTRE{EIRTERTE b
e W.AEITUTETR Nakhonsawan ihdigsn @na
o W ULNNHUATRITIA Nakhonsawan 27133N @3ITTNIA
o sW.&sAUsTIINY Nakhonsawan Ana guiseiaas
o SW.AMFITIA Nakhonsawan ANs naNY
o SW.UU Nan fna7 NIELITeY
o SW.ALFIUWIE Nan 050l duvide
e SNW.WELEN-9U Phayao WAUNT AW
o S.W.LZa9AN Phayao gAu angen
o S.N.WELEN Phayao audAuNg IgNETun
e SW.ANEUULADIGITUANT U Phayao 560U Julv
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FOREWORD

To provide an important service to its country, this Registry will report pertinent information such as
the prevalence of chronic renal failure patients and the different kinds of kidney diseases detected as well as
all services currently available. This report will show the total number of the chronic renal failure patients
currently on treatment at all dialysis modalities in the country. All of the dialysis centers in the country
participate in this Registry and are required to be certified every 4 years. Therefore we are able to report how
many patients are on what kinds of treatment such as CAPD, hemodialysis, and transplantation across the

country.

The statistics from this report will help guide us in increasing our services to meet the patients’ demand
and correctly predict how much financial support is required in the years to come. From the annual growth rate
of the ESRD population, we can assess the actual burden encountered by each facility. We hope that this report
will impact both the academic and economic sectors of interest to continue to support this project and help

make this program more accessible as well as affordable to those in need.

Dusit Lumlertgul, MD

President of The Nephrology Society of Thailand



PREFACE

Data on Thailand’s renal replacement therapy from the year 2008 was obtained from the Thai Renal
Replacement Therapy Registry. All renal replacement therapy centers accredited by the Nephrology Society of
Thailand are required to submit their Center’s data to the Registry to maintain quality assurance. This data
elucidates the situation encountered by renal replacement therapy centers and the burden of end stage renal
disease in Thailand. This data will assist in devising a strategic plan to cope with this pandemic of chronic

kidney disease and end stage renal disease in the country.

This report would not have been possible without the hard work and corporation from our dedicated
staff from all of RRT units: the registry co-coordinator of each center, nephrologists, and dialysis nurses. |
know that this work was very laborious and time consuming and would like to sincerely thank all of the people

involved in this endeavor.

A milestone of RRT in Thailand was commenced in 2008 with the national policy of, “PD First Policy.”
We need to evaluate whether this national policy has helped the community by analyzing the data obtained
from the TRT registry. We hope that the global renal community will also embrace this concept and learn from
our experiences in implementing this exciting project. We hope that anyone involved in the fight against
chronic kidney disease will want to peruse through this report to gain some valuable insight on how to handle

this pandemic by using this Registry.

Kearkiat Praditpornsilpa, MD
Chairperson of Thai Renal Replacement Therapy Registry

The Nephrology Society of Thailand
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CHAPTER 1

Provision of Renal Replacement
Therapy in Thailand during the
year 2008
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Incidence and Prevalence
The prevalence is defined as the total number of ESRD cases treated with each RRT modality at a
specific time 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 2008

In 2008, the prevalence of patients on RRT were 31,496 (496.93 per million population; pmp)(Table
1.1)(Fig 1.1). Out of 31,496 RRT patients, 26,438 cases were on hemodialysis (HD) (417.1 pmp), 2,760 cases
were on peritoneal dialysis (PD) (43.54 pmp) and 2,298 cases had kidney transplantations (KT) (36.25 pmp).
In 2008, the incidences of RRT were 6,360 (100.34 per million population; pmp)(Table 1.2)(Fig 1.2). Out of
6,360 patients, 4,688 cases were on hemodialysis (HD) (73.96 pmp), 1,330 cases were on peritoneal dialysis
(PD) (20.98 pmp) and 342 cases had kidney transplantations (KT) (5.39 pmp).

Prevalence of patients on dialysis by region

The majority of dialysis cases were located in the central part of the country which included Bangkok
and areas nearby the vicinity. In 2008, the total Thai population was 63.38 millions of which 10.16, 9.39, 3.17,
4.25, 21.44, 6.21 and 8.74 million were located in Bangkok and its vicinity, central part, western part, eastern
part, northeastern part, southern part and northern part of the country, respectively. The prevalence of
dialysis was unequally distributed in both HD and PD (Table1.3,1.4) in different parts of the country. There was
more than a 5-fold difference in treatment rates between regions with the highest treatment rate in Bangkok
and its vicinity whereas the lowest treatment rate was in the northeastern part of the country. The
northeastern part had the lowest prevalence of HD while the northern part had the lowest prevalence of PD in

2008

Prevalence of patients with functioning grafts
Kidney graft

In 2008, the prevalence of patients with functioning kidney grafts were 2,298 (36.25 pmp) (data from
the Thai Transplantation Society) according to the data reported from 18 kidney transplant centers (Fig 1.3).
The incidence of functional graft in 2008 was 342 (5.39 pmp) (Fig 1.4).
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Table 1.1. Yearly prevalence of renal replacement therapy patients in 2007-2008

2007 2008
cases Patients per Million cases Patients per Million
Population (pmp) Population (pmp)
Hemodialysis 20,641 327.47 26,438 417.1
Peritoneal dialysis 1,198 19.01 2,760 43.54
Kidney transplantation* 3,618 57.42 2,298 36.25
Total 25,457 403.88 31,496 496.93

* Data from The Thai Transplantation Society

Table 1.2. Yearly incidence of renal replacement therapy patients in 2007-2008

2007 2008
cases Patients per Million cases Patients per Million
Population (pmp) Population (pmp)
Hemodialysis 3,410 ** 54.10 4,688 73.96
Peritoneal dialysis 528 8.37 1,330 20.98
Kidney transplantation* 370 5.87 342 5.39
Total 4,308 68.34 6,360 100.34

* Data from The Thai Transplantation Society

** Data adjusted for 2007
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Fig 1.1. Yearly prevalence trend of renal replacement therapy in patients in Thailand between 1997-2008
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Fig 1.2. Yearly incident trend of renal replacement therapy in patients in Thailand between 1997-2008
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Table 1.3. The prevalence of hemodialysis by region in 2007-2008

Hemodialysis

Hemodialysis

Hemodialysis

Population in 2008 :

cases 2007 cases 2008 patient : pmp 2008 millions (%)
Bangkok and vicinity 10,430 (50.5%) 10,240 (45.6%) 1007.87 10.16 (16.0%)
Central part 1,907 (9.2%) 1,582 (7.0%) 168.47 9.39 (14.8%)
Western part 810 (3.9%) 842 (3.8%) 265.61 3.17 (5.0%)
Eastern part 1,293 (6.3%) 1,556 (6.9%) 366.11 4.25 (6.7%)
Northeastern part 2,738 (13.3%) 3,716 (16.6%) 173.32 21.44 (33.8%)
Southern part 1,484 (7.2%) 1,676 (7.5%) 269.88 6.21 (9.8%)
Northern part 1,962 (9.5%) 2,840 (12.6%) 324.94 8.74 (13.8%)
Total 20,641 (100%) 22,452 (100%) 354.24 63.38 (100%)

Missing data in 2008 = 3,986 cases



Table 1.4. The prevalence of peritoneal dialysis by region in 2007-2008

Peritoneal dialysis

cases 2007

Peritoneal dialysis

cases 2008

Peritoneal dialysis
patient : pmp 2008

Population in 2008:
millions (%)

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

Total

457 (38.1%)
156 (13.0%)
44 (3.7%)
102 (8.5%)
252 (21.0%)
129 (10.8%)
58 (4.8%)

1,198 (100%)

588 (25.7%)
168 (7.5%)
75 (3.5%)

250 (11.5%)

559 (25.8%)

268 (12.4%)

295 (13.6%)

2,168 (100%)

57.87

17.89

23.65

58.82

26.07

43.15

33.75

34.20

10.16 (16.0%)
9.39 (14.8%)
3.17 (5.0%)
4.25 (6.7%)
21.44 (33.8%)
6.21 (9.8%)
8.74 (13.8%)

63.38 (100%)

Missing data in 2008 = 592 cases



Numberof cases

Fig 1.3. The prevalence of function kidney allograft in 2008 (Data from Thai Transplantation Society) (CDKT = cadaveric
kidney transplantation; LRKT = living-related kidney transplant)

700
600
500
400
300
200
100

o]

4

o

WSESIHIAT

o a
-
WRMAYARTY
.
1IN

SAMEUR
ad

.
A5
SN

v ln 1

AWNRIAS T

ASUASUNSUIUL AU
1151578
‘l‘?ﬂﬂlﬁlﬁh
a E-3

a ¥
umrssunsizu s
ARANTATUATUNS

B CDKT

= LRKT




Fig 1.4. The incidence of function kidney in 2008 (Data from Thai Transplantation Society) (CDKT = cadaveric kidney
transplantation; LRKT = living-related kidney transplant)
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CHAPTER 2

Dialysis in Thailand
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Dialysis in Thailand

The hemodialysis and peritoneal dialysis services in Thailand cover 76 provinces throughout the
country (Table 2.1 — 2.2).There is an unequal distribution of hemodialysis facility among different parts of the
country (Table 2.3). There are 26.49 hemodialysis machines per million population in the northeastern part
when compared to 161.22 hemodialysis machine per million population for Bangkok and its vicinity. The
distribution of hemodialysis centers, number of hemodialysis machines and treatment capacity by province
are shown in Table 2.4. The hemodialysis prescription such as dialysate flow rate, blood flow rate, dialysis time
and dialysis frequency are shown in Table 2.5-2.6. The mean dialysate flow rate was 546.1 = 104.3 mL/min.
The mean blood flow rate was 326.5 + 56.0 mL/min. The mean dialysis time and dialysis frequency was 4.1 +
0.3 hour/session and 2.2 + 0.5 session/week, respectively. The discrepancies of the frequency in dialysis
among the different parts of the country and according to the different reimbursement plans are shown in

Tables 2.7-2.8.



Table 2.1 .The prevalence of hemodialysis by province in 2008

THAILAND RENAL REPLACEMENT THERAPY YEAR 2008 n

Province Cases in 2008 Province Cases in 2008
Amnatcharoen 62 Loei 94
Angthong 55 Lopburi 191
Ayutthaya 320 Maehongson 23
Bangkok 7,308 Mahasarakham 203
Buriram 207 Mukdahan 87
Chachoengsao 203 Nakhonnayok 75
Chainat 104 Nakhonpathom 343
Chaiyaphum 100 Nakhonphanom 160
Chiangmai 764 Nakhonratchasima 457
Chiangrai 390 Nakhonsawan 215
Chonburi 647 Nakhonsithammarat 186
Chumphon 115 Nan 168
Chanthaburi 171 Narathiwat 53
Kalasin 159 Nongbualamphu 62
Kamphaengphet 105 Nongkhai 181
Kanchanaburi 195 Nonthaburi 773
Khonkaen 341 Pathumthani 482
Krabi 70 Pattani 73
Lamphang 250 Phetchaburi 140
Lamphun 253 Phangnga 68
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Table 2.1 .The prevalence of hemodialysis by province in 2008 (continue)

Province Cases in 2008 Province Cases in 2008
Phatthalung 74 Singburi 46
Phayao 221 Sisaket 127
Phetchabun 81 Songkhla 354
Phichit 90 Sakaeo 60
Phitsanulok 205 Sukhothai 73
Phrae 165 Suphanburi 244
Phuket 120 Suratthani 231
Prachinburi 78 Surin 178
Prachuapkhirikhan 148 Tak 62
Ranong 32 Trat 68
Ratchaburi 293 Trang 101
Rayong 271 Ubonratchathani 295
Roiet 322 Udonthani 304
Sakonnakhon 176 Uthaithani 39
Samutprakan 731 Uttaradit 84
Samutsakhon 248 Yala 111
Samutsongkhram 76 Yasothon 82
Saraburi 162 Total 21,837
Satun 32

Missing data = 815 cases



Table 2.2. The prevalence of peritoneal dialysis by province in 2008

THAILAND RENAL REPLACEMENT THERAPY YEAR 2008 n

Province Cases in 2008 Province Cases in 2008
Amnatcharoen 3 Loei 14
Angthong 5 Lopburi 2
Ayutthaya 14 Maehongson 5
Bangkok 340 Mahasarakham 43
Buriram 12 Mukdahan 7
Chachoengsao 45 Nakhonnayok 25
Chainat 5 Nakhonpathom 33
Chaiyaphum 30 Nakhonphanom 11
Chiangmai 66 Nakhonratchasima 56
Chiangrai 33 Nakhonsawan 56
Chonburi 59 Nakhonsithammarat 40
Chumphon 8 Nan 2
chanthaburi 6 Nongbualamphu 19
Kalasin 13 Nongkhai 31
Kamphaengphet 20 Nonthaburi 55
Kanchanaburi 16 Pathumthani 39
Khonkaen 77 Pattani 11
Krabi 10 Phetchaburi 9
Lamphang 19 Phangnga 14
Lamphun 19 Phatthalung 24
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Table 2.2. The prevalence of peritoneal dialysis by province in 2008 (continue)

Province Cases in 2008 Province Cases in 2008
Phayao 1 Songkhla 57
Phetchabun 9 Sakaeo 62
Phichit 11 Sukhothai 11
Phitsanulok 45 Suphanburi 41
Phrae 2 Suratthani 3
Phuket 26 Surin 1
Prachinburi 30 Tak 19
Prachuapkhirikhan 5 Trat 16
Ratchaburi 26 Trang 2
Rayong 32 Ubonratchathani 24
Roiet 4 Udonthani 102
Sakonnakhon 18 Uthaithani 2
Samutprakan 48 Uttaradit 9
Samutsakhon 23 Yala 1
Samutsongkhram 5 Yasothon 4
Saraburi 15 Total 1,977
Satun 4

Singburi 5

Sisaket 18

Missing data = 191 cases



Table 2.3. Number of hemodialysis center, hemodialysis machine and treatment capacity in 2008

No of hemodialysis center

Hemodialysis machine

Hemodialysis machine
per million population

2008 (unit)

(pmp)

Bangkok and vicinity 156 1,638 161.22
Central part 56 431 45.89
Western part 17 130 41.00
Eastern part 38 264 62.11
Northeastern part 65 568 26.49
Southern part 45 279 44.92
Northern part 43 401 45.88
Total 420 3,729 58.83
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Table 2.4. Number of hemodialysis center, hemodialy machine and treatment capacity by province in 2008

N:e:::‘D Ir\'lnoa:;i:: ma:lh?ne : HDI:::tfer Ir\'lnoa:;i:: ma:Ih?ne :

2008 pmp 2008 pmp
Amnatcharoen 1 7 18.95 Lamphun 5 29 71.58
Angthong 2 11 38.62 Loei 2 15 24.26
Ayuthaya 6 48 62.41 Lopburi 4 37 49.08
Bangkok 115 1,328 232.54 Maehongson 1 5 19.79
Buriram 2 23 14.92 Mahasarakham 4 28 29.89
Chachoengsao 6 39 58.66 Mukdahan 2 8 23.70
Chainat 2 14 41.67 Nakhonnayok 3 10 39.88
Chaiyaphum 2 12 10.69 Nakhonpathom 7 67 79.42
Chiangmai 15 161 96.39 Nakhonphanom 3 27 38.61
Chiangrai 6 67 54.59 Nakhonratchasima 7 75 29.24
Chonburi 11 122 96.47 Nakhonsawan 4 38 35.37
Chumphon 4 24 49.51 Nakhonsithammarat 7 32 21.15
chanthaburi 3 23 45.27 Nan 5 25 52.52
Kalasin 3 21 21.46 Narathiwat 2 17 23.61
Kamphaengphet 2 8 11.02 Nongbualamphu 1 4 8.01
Kanchanaburi 4 30 35.68 Nongkhai 4 25 27.57
Khonkaen 8 73 41.57 Nonthaburi 10 88 83.60
Krabi 1 12 28.66 Pathumthani 7 71 76.41

Lampang 5 36 46.90 Pattani 1 7 10.90
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Table 2.4. Number of hemodialysis center, hemodialysis machine and treatment capacity by province in 2008

(continue)
N:e(:‘::rD No of_HD HD machine N:e:::::_D No of_HD HD machine

2008 machine : pmp 2008 machine : pmp
Phetchaburi 3 17 37.04 Singburi 2 10 46.39
Phangnga 2 12 48.01 Sisaket 3 23 15.96
Phatthalung 2 10 19.80 Songkhla 10 74 55.40
Phayao 4 32 65.66 Sakaeo 2 11 20.32
Phetchabun 3 13 13.05 Sukhothai 2 13 21.53
Phichit 2 8 14.44 Suphanburi 5 44 52.10
Phitsanulok 8 79 93.60 Suratthani 5 32 32.54
Phrae 3 31 66.89 Surin 3 31 22.54
Phuket 3 24 73.39 Tak 3 16 29.72
Prachinburi 2 9 19.59 Trat 2 11 49.59
Prachuapkhirikhan 2 14 27.98 Trang 4 20 32.53
Ratchaburi 7 53 63.41 Ubonratchathani 4 60 33.42
Rayong 9 60 100.22 Udonthani 5 52 33.86
Roiet 5 46 35.19 Uthaithani 1 5 15.26
Sakonnakhon 2 19 17.02 Uttaradit 2 15 3231
Samutprakan 12 74 64.50 Yala 3 29 60.98
Samutsakhon 6 47 98.30 Yasothon 4 19 35.23
Samutsongkhram 2 10 51.53 Total 420 3,729 58.83
Saraburi 5 35 56.30

Satun 1 4 13.87
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Table 2.5. Hemodialysis prescription of dialysate flow rate, blood flow rate, dialysis time and dialysis frequency by

region in 2008

Hemodialysis Prescription (Mean + SD)

Dialysate flow rate

Blood flow rate

Dialysis duration

Dialysis frequency

(mL/min) (mL/min) (hour/session) (session/week)

Bangkok and vicinity 552.16 + 104.34 327.58 +54.28 4.09£0.31 2.30+0.52
Central part 545.62 + 105.42 326.47 £50.76 4.10+0.30 2.19+0.49
Western part 539.25 +99.17 324.17 £ 67.60 4.09£0.31 2.24+0.53
Eastern part 559.16 + 116.02 338.21+62.16 4.11+0.32 2.17+0.51
Northeastern part 532.81+91.65 317.59 £53.92 4.06 £0.25 2.20+£0.51
Southern part 548.84 + 106.70 343.41 £ 58.35 4.07 £0.27 2.16 £ 0.49
Northern part 535.89 £ 98.18 318.03 £ 54.56 4.08 £0.30 2.21+0.57

All 546.16 + 104.34 326.57 + 56.01 4.08 +0.29 2.24 £ 0.52

Table 2.6. Hemodialysis prescription of dialysate flow rate, blood flow rate, dialysis time and dialysis frequency by

different reimbursement schemes in 2008

Hemodialysis Prescription (Mean + SD)

Dialysate flow rate Blood flow rate
(mL/min) (mL/min)

Dialysis time
( hour/session )

Dialysis frequency
(session/week)

Government reimbursement 543.71 £ 104.55 322.84 £55.84 4.07 £0.29 2.39+0.53
Self payment 541.974£99.58 321.39456.16 4.10+0.31 2.13+0.53
Social security fund 563.95+115.26 34.52+55.08 4.08+0.28 2.1940.43
National health security office fund 534.03+89.31 324.69+53.26 4.10+0.30 2.11+0.50
States enterprise reimbursement 555.96+113.97 329.02+57.84 4.10+0.31 2.31+0.56
Charity organization 548.13+110.94 334.29459.71 4.16+0.39 2.20+0.51

All 546.04+104.25 326.35+56.01 4.09+0.30 2.24+0.52
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Table 2.7. Hemodialysis prescription of dialysis frequency by region in 2008

Dialysis frequency
(section/week)

1 session/week 2 session/week 3 session/week Total

Bangkok and vicinity 190 (2.5%) 5,035 (65.5%) 2,454 (32.0%) 7,679 (100%)
Central part 58 (4.3%) 982 (73.0%) 305 (22.7%) 1,345 (100%)
Western part 32 (4.8%) 437 (66.2%) 191 (28.9%) 660 (100%)

Eastern part 60 (4.8%) 929 (74.1%) 265 (21.1%) 1,254 (100%)
Northeastern part 146 (4.7%) 2,215 (70.6%) 778 (24.8%) 3,139 (100%)
Southern part 49 (3.5%) 1105 (78.0%) 262 (8.5%) 1,416 (100%)
Northern part 171 (7.1%) 1,572 (65.7%) 651 (27.2%) 2,394 (100%)

Table 2.8. Hemodialysis prescription of dialysis frequency by different reimbursement schemes in 2008

Dialysis frequency
(session/week)

1 session/week 2 session/week 3 session/week Total
Government reimbursement 129 (2.5%) 3,964 (60.1%) 2,500 (37.9%) 6,593 (100%)
Self payment 360 (9.1%) 2,796 (70.6%) 804 (20.3%) 3,960 (100%)
Social security fund 35 (1.2%) 2,220 (78.6%) 568 (20.1%) 2,823 (100%)
National health security office fund 152 (6.8%) 1,712 (76.6%) 372 (16.6%) 2,236 (100%)
States enterprise reimbursement 23 (3.7%) 384 (62.3%) 209 (33.9%) 616 (100%)

Charity organization 7 (5.1%) 95 (69.3%) 35 (25.5%) 137 (100%)




CHAPTER 3
Economics of RRT in Year 2008



Sharing the costs of dialysis by different providers

Privately owned hemodialysis centers were the main providers for HD provisions (Fig 3.1). Private
dialysis centers provided 65.3% of the total dialysis provisions in the country. In 2008, the government owned
HD centers provided 29.1% of the services for HD cases. In contrast to the provisions provided by the

government for HD, majority of PD centers were owned by the government sector (Fig 3.2).

Different health plans or schemes for RRT

There are 4 major health plans that support the payment for dialysis in Thailand: government
reimbursement for government personnel, state enterprises reimbursement for their employees, social
security fund and national health security office fund. The social security fund was initiated by the social
security act on September 3, 1990 which stipulated that health insurance be financed by tripartite
contributors: the employer, the employee and the government. The national health security office fund was
initiated by the national health security act on November 18, 2002 to universally provide health insurance for
the majority of the population who were not covered by any of the existing health reimbursement schemes.
Part of the tax payers money help contribute to the health insurance plans under the national health security
office. In 2008, majority of the funding source for HD cases (40.0%) came from the government
reimbursement plan. The prevalence of RRT in 2008 were different according to the different reimbursement

schemes (Tables 3.1,3.2) (Figs 3.3,3.4).

HD Cost

The mean HD cost per session in 2008 was 1900.3 + 439.7 baht (Table 3.3). HD centers owned by

charity organizations had the lowest HD cost per session.



Fig 3.1. Sharing of hemodialysis by provider and percentages in 2008
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Fig 3.2. Sharing of peritoneal dialysis by provider and percentages in 2008
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Table 3.1. Sharing the costs of hemodialysis through the different reimbursement schemes in 2007-2008

Number of HD
cases 2008 (%) *

Number of HD cases
2007 (%)

Prevalence per million
reimbursement
population in 2008

Government reimbursement 6,103 (41.3%) 7,609 (40.0%) 1521.8
Self payment 4,664 (31.5%) 4,716 (24.8%) -
Social security fund 2,568 (17.4%) 3,229 (17.0%) 328.1
National health security office fund 706 (4.8%) 2,576 (13.5%) 54.8

States enterprise reimbursement 601 (4.1%)

Charity organization 170 (1.1%)

Total 14,792 (100%)

716 (3.8%)
175 (0.9%)

19,021 (100%)

* Missing data in 2008 = 7,417 cases

Fig 3.3 . Percentages of hemodialysis according to the different reimbursement schemes in 2007-2008
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Table 3.2. Sharing the costs of peritoneal dialysis through the different reimbursement schemes in 2007-2008

Number of PD cases

2007 (%)

Number of PD cases
2008 (%)*

Prevalence per
million
reimbursement
population in 2008

Government reimbursement

Self payment

Social security fund

National health security office fund
States enterprise reimbursement
Charity organization

Total

438 (48.6%)
86 (9.5%)
38 (4.2%)

305 (33.9%)
25 (2.8%)
9 (1.0%)

901 (100%)

591 (30.3%)
120 (6.2%)
57 (2.9%)

1,142 (58.6%)
27 (1.4%)
12 (0.6%)

1,949 (100%)

118.2

5.8

24.3

* Missing data in 2008 = 811 cases



Fig 3.4. Percentages of peritoneal dialysis according to the different reimbursement scheme in 2007-2008
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Table 3.3. Mean HD cost per session by different HD provider in 2008

Mean HD cost per session (baht  SD)

Private owned HD center 1922.9+475.9
Government owned HD center 1898.5 +365.0
Charity owned HD center 1593.7 £570.9
Public organization owned HD center 2000

All 1900.3 +439.7
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Demographic data of patients on dialysis

The prevalence of kidney transplantation in males was almost 2 times higher than in females (Fig 4.1).
The prevalence of dialysis cases by age is shown in Table 4.1 and Fig 4.2. The prevalence of chronic dialysis
according to the patients’ occupation is shown in Table 4.2. The prevalence of hemodialysis based on the
patients’ occupation and according to the different reimbursement schemes, and by different parts of the
country is shown in Tables 4.3 - 4.4. The prevalence of peritoneal dialysis based on the patients’ occupation
and according to the different reimbursement schemes and by different parts of the country is shown in
Tables 4.5-4.6. The revenue prevalence of hemodialysis according to the different reimbursement schemes
and by regions is shown in Tables 4.7-4.8. The revenue prevalence of peritoneal dialysis according to the
different reimbursement schemes and by regions is shown in Tables 4.9-4.10. Most of dialysis patients have
primary school education (Table 4.11). The height, body weight and body mass index are shown in Tables 4.12-
4.15.



Fig 4.1. Sex of dialysis patients in 2008
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Table 4.1. Dialysis treatment rate by age group in 2007-2008

Age groups (years) 2007 (cases) 2008 (cases)
0-4 0 3
5-9 0 11

10-14 7 41
15-19 45 104
20-24 184 339
25-34 1,208 1,708
35-44 2,002 2,737
45-54 3,151 4,426
55-64 3,875 5,261
265 6,296 8,260
Total 16,768 22,890

* Missing data in 2007 = 5,071

* Missing data in 2008 = 6,308



Fig 4.2.Accumulation prevalence of dialysis cases by age in 2007-2008
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Table 4.2. Prevalence of dialysis according to the patients’ occupation in 2008

2008 (cases)

Employee
Government
Private business

States enterprise

Other
- Farmers
- Priest
- Students
Unemployed
Total

4,035 (39.3%)
2,266 (22.1%)
3,300 (32.2%)

309 (3.0%)

277 (2.7%)
27 (0.3%)
18 (0.2%)
29 (0.3%)

10,261 (100%)

Missing data = 18,937

Age {year)
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Table 4.3 . The prevalence of hemodialysis according to the patients’ occupation through different reimbursement
schemes in 2008

Self payment

Social
security fund

security office

fund

National health States enterprise

reimbursement

Government
reimbursement

Charity
organization

Employee

Government

Private business

738 (36.4%)

13 (0.6%)

1,167 (57.6%)

1,948 (78.5%)
23 (0.9%)

465 (18.7%)

410 (38.6%)

5 (0.5%)

583 (54.9%)

45 (3.3%)
19 (5.6%)

53 (15.6%)

374 (11.8%)
2,016 (63.5%)

680 (21.4%)

48 (45.3%)
3 (2.8%)

47 (44.3%)

States enterprise 11 (0.5%) 32 (1.3%) 5 (0.5%) 219 (64.6%) 16 (0.5%) 0

Farmers 75 (3.7%) 10 (0.4%) 43 (4.0%) 3 (0.9%) 79 (2.5%) 6 (5.7%)

Priest 9 (0.4%) 2 (0.1%) 5 (26.3%) 0 2 (0.1%) 1 (0.9%)

Students 5(0.2%) 0 1(0.1%) 0 2 (0.1%) 0

Unemployed 8 (0.4%) 10 (0.9%) 0 5(0.2%) 0

Total 2,026(100%) 2,481 (100%) 1,062 (100%) 339 (100%) 3,174(100%) 106 (100%)
Missing data =17,25
Table 4.4. The prevalence of hemodialysis according to the patients’ occupation and region in 2008
Bangkok and Central part  Eastern Part Western Northeastern Southern Part Northern
vicinity part Part Part

Employee 1,800(48.1%) 316 (41.7%)  272(39.8%) 121(29.0%) 503 (29.0%) 228 (25.2%) 420 (35.7%)
Government 638 (17.1%) 196 (25.9%) 117 (17.1%) 107 (25.7%) 590 (34.0%) 192 (21.2%) 272 (23.1%)

Private business
States enterprise
Farmers

Priest

Students
Unemployed

Total

1,110 (29.7%)
161 (4.3%)
12 (0.3%)
2(0.1%)
2(0.1%)
13 (0.3%)

3739 (100%)

216 (28.5%)
11 (1.5%)
12 (1.6%)
3 (0.4%)
2 (0.3%)
1(0.1%)

757 (100%)

265 (38.7%)
18 (2.6%)
8 (1.2%)
4 (0.6%)

0
0

684 (100%)

160 (38.4%)
19 (4.6%)
5 (.2%)

2 (0.5%)
0
3(0.7%)

417 (100%)

494 (28.5%)
31 (1.8%)
100 (5.8%)

7 (0.4%)
2 (0.1%)
6 (0.3%)

1733 (100%)

418 (46.1%)
16 (1.8%)
51 (5.6%)

1(0.1%)
0
0

906 (100%)

402 (34.2%)
38 (3.2%)
36 (3.1%)
4(0.3%)
2 (0.2%)
1(0.1%)

1175 (100%)

Missing data = 17,027



THAILAND RENAL REPLACEMENT THERAPY YEAR 2008 n

Table 4.5. The prevalence of peritoneal dialysis according to the patients’ occupation and through different
reimbursement schemes in 2008

Self payment Social security  National health States Government Charity
fund security office enterprise reimbursement  organization
fund reimbursement

Employee 21 (37.5%) 36 (83.7%) 283 (55.9%) 3(23.1%) 23 (11.0%) 1(25.0%)
Government 0 0 2 (0.4%) 2 (15.4%) 144 (68.9%) 1(25.0%)
Private business 24 (42.9%) 7 (16.3%) 167 (33.0%) 1(7.7%) 31 (14.8%) 1(25.0%)
States enterprise 1(1.8%) 0 1(0.2%) 7 (53.8%) 4 (1.9%) 0
Farmers 9 (16.1%) 0 37 (7.3%) 0 5 (2.4%) 1(25.0%)
Priest 0 0 4 (0.8%) 0 0 0
Students 1(1.8%) 0 9 (1.8%) 0 0 0

Total 56 (100%) 43 (100%) 503 (100%) 13 (100%) 207 (100%) 4 (100%)

Missing data = 1,934

Table 4.6. The prevalence of peritoneal dialysis according to the patients’ occupation and region in 2008

Bangkok and Central Eastern Part Western part Northeastern Southern Part Northern Part
vicinity part Part

Employee 65 (39.6%) 38(52.8%) 65 (56.5%) 5(21.7%) 101 (43.5%) 42 (32.8%) 59 (50.4%)
Government 49 (29.9%) 5 (6.9%) 9 (7.8%) 8 (34.8%) 57 (24.6%) 22 (17.2%) 4 (3.4%)
Private business 41 (25.0%) 19 (26.4%)  39(33.9%) 9 (39.1%) 41 (17.7%) 55 (43.0%) 31 (26.5%)
States enterprise 7 (4.3%) 1(1.4%) 1(0.9%) 1(4.3%) 2 (0.9%) 2 (1.6%) 1(0.9%)
Farmers 1(0.6%) 5 (6.9%) 1(0.9%) 0 20 (8.6%) 6 (4.7%) 20(17.1%)
Priest 0 0 0 0 3(1.3%) 0 1(0.9%)
Students 1(0.6%) 1(1.4%) 0 0 7 (3.0%) 1(0.8%) 0

Total 164 (100%) 69 (100%) 684 (100%) 23 (100%) 231 (100%) 128 (100%) 116(100%)

Missing data = 1,345
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Table 4.7. The revenue prevalence of hemodialysis by patient on different reimbursement schemes in 2008

Self payment

Social

National health States Government Charity Total
security fund  security office enterprise reimbursement organization
fund reimbursement
<1,000 83 (25.4%) 34 (10.4%) 81 (24.8%) 8 (2.4%) 115 (35.2%) 6 (1.8%) 327 (100%)
1,000-5,000 628 (26.0%) 581 (24.1%) 442 (18.3%) 42 (1.7%) 666 (27.6%) 56 (2.3%) 2,415 (100%)
5,001-20,000 1,035(18.9%) 1,546 (28.2%) 543 (9.9%) 151 (2.8%) 2,164 (39.5%) 39 (0.7%) 5,478 (100%)
20,001-50,000 335 (19.7%) 263 (15.5%) 128 (7.5%) 145 (8.5%) 820 (48.3%) 8 (0.5%) 1,699 (100%)
50,001-100,000 120 (42.9%) 48 (17.1%) 25 (8.9%) 27 (9.6%) 59 (21.1%) 1(0.4%) 280 (100%)
>100,001 29 (40.8%) 16 (22.5%) 8(11.3%) 3 (4.2%) 15 (21.1%) 0 71 (100%)
No revenue 2,063 (28.2%) 492 (6.7%) 1907 (15.0%) 293 (4.0%) 3,307 (45.3%) 53 (0.7%) 7,305 (100%)
Total 4,293 2,980 2,324 669 7,146 163 17,575
Missing data = 8,863
Table 4.8. The revenue prevalence of hemodialysis by patient and region in 2008
Bangkok and Central Eastern Western Northeastern Southern Northern Total
vicinity part Part part Part Part Part
<1,000 68(19.9%) 19 (5.6%) 23 (6.7%) 9 (2.6%) 129 (37.7%) 10 (2.9%) 84 (24.6%) 342 (100%)
1,000-5,000 730 (29.6%) 211 (8.5%) 149 (6.0%) 137 (5.5%) 628 (25.4%) 182 (7.4%) 433 (17.5%)  2,470(100%)
5,001-20,000 2,237 (40.2%) 458 (8.2%) 484 (8.7%) 272 (4.9%) 900 (16.2%) 613 (11.0%) 607 (10.9%) 5,571(100%)
20,001-50,000 723 (42.0%) 121 (7.0%) 104 (6.0%) 51 (3.0%) 374 (21.7%) 180 (10.5%) 169 (9.8%) 1,722(100%)
50,001-100,000 160 (55.9%) 11 (4.0%) 14 (4.9%) 10 (3.5%) 31 (10.8%) 33 (11.5%) 27 (9.4%) 286 (100%)
>100,001 33 (45.8%) 7 (9.7%) 3 (4.2%) 1(1.4%) 14 (19.4%) 9 (12.5%) 5 (6.9%) 72 (100%)
No revenue 3,045 (40.2%) 506 (6.7%) 598 (7.9%) 284 (3.7%) 1,368 (18.0%) 512 (6.8%) 1,270(16.7%) 7,583(100%)
Total 6,996 1,333 1,375 764 3,444 1,539 2,595 18,046

Missing data = 8,392



Table 4.9. The revenue prevalence of peritoneal dialysis by patient and different reimbursement schemes in 2008

THAILAND RENAL REPLACEMENT THERAPY YEAR 2008 n

Self Social National health States Government Charity Total
payment security fund security office enterprise reimbursement  organization
fund reimbursement
<1,000 2 (2.1%) 1(1.1%) 75 (78.9%) 3(3.2%) 13 (13.7%) 1(1.1%) 95 (100%)
1,000-5,000 23 (5.3%) 15 (3.5%) 342 (79.4%) 1(0.2%) 48 (11.1%) 2 (0.5%) 431 (100%)
5,001-20,000 18 (4.5%) 21 (5.3%) 200 (50.4%) 7 (1.8%) 150 (37.8%) 1(0.3%) 397(100%)
20,001-50,000 9 (8.4%) 5(4.7%) 16 (15.0%) 3(2.8%) 74 (69.2%) 0 107(100%)
50,001-100,000 3 (18.8%) 3(18.8%) 1(6.3%) 1(6.3%) 7 (43.8%) 1(6.3%) 16 (100%)
>100,001 1 (50.0%) 0 1 (50.0%) 0 0 0 2 (100%)
No revenue 52 (7.2%) 6 (0.8%) 409(56.3%) 9 (1.2%) 245 (33.7%) 6 (0.8%) 727 (100%)
Total 108 51 1,044 24 537 11 1,775
Missing data = 985
Table 4.10. The revenue prevalence of peritoneal dialysis by patient and region in 2008
Bangkok Central Eastern Western Northeastern Southern Northern Total
and vicinity part Part part Part Part Part
<1,000 21 (20.8%) 3 (3.0%) 11 (10.9%) 4 (4.0%) 41 (40.6%) 2 (2.0%) 19 (18.8%) 101 (100%)
1,000-5,000 54 (12.3%) 40 (9.2%) 64 (15.0%) 10(2.3%) 154 (35%) 40 (9.2%) 73 (17.0%) 435 (100%)
5,001-20,000 99 (24.5%) 30(7.4%) 46(11.4%) 13 (3.2%) 113 (28.0%) 79 (19.6%) 24 (5.9%) 404 (100%)
20,001-50,000 40 (37.4%) 6 (5.6%) 6 (5.6%) 6 (5.6%) 33 (30.8%) 14 (13.1%) 2 (1.9%) 107 (100%)
50,001-100,000 9 (56.3%) 0 1(6.3%) 1(6.3%) 4 (25.0%) 1(6.3%) 0 16 (100%)
>100,001 1 (50.0%) 0 0 0 0 0 1 (50.0%) 2 (100%)
No revenue 193(26.0%) 60(8.1%) 88(11.9%) 35 (4.7%) 160 (21.6%) 86 (11.6%) 119(16.1%) 741 (100%)
Total 417 139 216 69 505 222 238 1,806

Missing data = 954



Table 4.11. The prevalence of dialysis according to the patients’ educational background in 2008

Education 2008 (cases)
Primary school 9,338(50.5%)
Lower secondary school 1,888 (10.2%)
High school 2,298 (12.4%)
Vocational certificate 730 (4.0%)
Diploma 1,241 (5.0%)
Bachelor’s degree 2,791 (15.1%)
Master’s degree 159 (0.9%)
Doctorate 30 (0.2%)

Table 4.12. Mean height and body weight of hemodialysis cases in 2008

Mean (kg) £ SD

Height (cm) 160.94 + 8.40
Body weight (kg) 55.85 + 11.55

BMI (kg/m’) 17.37 £3.18
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Table 4.13. Mean height and body weight of hemodialysis cases by region in 2008

Mean (kg) £ SD

Height (cm) Weight (kg) BMI (kg/m’)

Bangkok and vicinity 161.62 £ 8.50 56.38 £11.93 17.51 £ 3.29
Central part 161.56 + 8.29 56.72 £ 11.56 17.62 £ 3.21
Western part 161.48 + 8.75 56.55+11.29 17.52 £ 3.13
Eastern Part 161.29 £ 8.47 56.72 £11.94 17.53 £ 3.32
Northeastern Part 160.78 + 8.03 54.39 +10.51 16.98 + 2.85
Southern Part 161.78 + 8.47 56.19+ 11.02 17.39 £ 3.02
Northern Part 160.10 £ 7.93 53.46 +10.85 16.78 £ 2.97
All 161.00 + 8.35 55.69 + 11.50 17.32 + 33.16

Table4.14. Mean height and body weight of peritoneal dialysis cases in 2008

Mean (kg) £ SD
Height (cm) 159.83 + 8.62
Body weight (kg) 57.31+44.93

BMI (kg/m?) 17.92 +3.32




Table 4.15. Mean height and body weight of peritoneal dialysis cases by region in 2008

Mean (kg) £ SD

Height (cm) Weight (kg) BMI (kg/m’)

Bangkok and vicinity 159.8418.03 58.29 +12.13 18.19 + 3.32
Central part 159.08 + 9.08 58.62 +12.37 18.35 + 3.42
Western part 160.77 + 8.13 55.58 +11.38 17.53 +3.14
Eastern part 160.63 £ 9.10 56.90 +11.27 17.68 + 3.01
Northeastern part 159.01 + 8.87 56.86 +11.94 17.88 + 3.39
Southern part 160.67 + 8.81 58.89+13.13 18.26 + 3.73
Northern part 160.06 + 8.42 55.21 +10.53 18.26 + 3.73
All 159.83+ 8.62 57.31 +11.93 17.92 + 3.32




CHAPTER 5
Etiology of ESRD



Etiology of ESRD by Prevalent Cases in 2008

The most common cause of end stage renal disease in the registry was diabetic nephropathy.
Diabetic nephropathy accounted for 36.9% in prevalent cases in 2008 (Table 5.1). In this registry, ESRD
related to high blood pressure (hypertensive nephropathy) without any clinical clues. were classified as
unknown. 5.2 % of the prevalent cases had primary glomerulonephritis. Among 951 cases of primary
glomerulonephrtis (presumed glomerulonephritis and biopsy proven glomerulonephritis), 208 cases had
renal pathological diagnosis. In biopsy proven glomerulonephritis, IgA nephropathy was found in
majority of the cases (53.8%). 13.5% and 11.1% of the cases had focal segmental glomerulosclerosis
(FSGS) and menbranoproliferative glomerulonephritis, respectively (Table 5.2). Obstructive nephropathy
was the second most common cause of ESRD in this RRT population. Lupus nephritis and polycystic

kidney disease was found in 1.3% and 1.6% of the RRT cases, respectively.

Etiology of ESRD by Incident Cases in 2008 (New Patients initiated on Dialysis in the Year 2008)

Diabetic nephropathy accounted for 40.7% of incident patients in 2008 (Table 5.3). Many of the
incident cases had a higher percentage of diabetic nephropathy which indicated that these patients had
a poorer survival rate compared to patients with other etiology of ESRD. 2.5% of the incident cases had
primary glomerulonephritis. In biopsy proven glomerulonephritis, mesangial proliferative IgA
nephropathy was the most common cause of glomerulopathy. The pathological pattern of biopsy

proven glomerulopathy cases in 2008 was similar to the prevalent cases in 2007 (Table 5.4).
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Table 5.1. Etiology of ESRD by prevalent cases in 2008 (data excluded missing data)

ETIOLOGY OF ESRD Number cases (%)

Diabetic nephropathy 7000 (36.9%)
Obstructive nephropathy 1020 (5.4%)
Presumed glomerulonephritis (No biopsy) 743 (3.9%)
Chronic urate nephropathy 437 (2.3%)
Polycystic kidney disease 298 (1.6%)
Lupus nephritis 240 (1.3%)
Glomerulonephritis : Biosy-proven 208 (1.3%)
Allograft failure 126 (0.7)%
Analgesic nephropathy 62 (0.3%)
Aplastic/dysplastic kidney disease 28 (0.1%)
Chronic tubulo interstitial nephritis 23 (0.1%)
Alport’s syndrome 19 (0.1%)
Renal cell carcinoma 8(0.0)
Ischemic nephropathy 5(0.0)
Multiple Myeloma 4 (0.0)
Single kidney 4 (0.0)
Chronic pyelonephritis 3(0.0)
Microscopic polyangiitis 3(0.0)
Tubulointerstitial 3(0.0)
Preeclampsia 2 (0.0)
ANCA-related glomerulonephritis 1(0.0)
Bilateral renal artery stenosis 1(0.0)
Renal abscess 1(0.0)
Scleroderma 1(0.0)
Unknown 8738 (46.0%)

Total 18,983 (100%)

Missing data = 10,215



Table 5.2. The renal pathology of biopsy proven glomerulopathy in ESRD patients by pevalence cases

in 2008
Biopsy proven glomerulonephritis Number cases (%)

IgA Nephropathy 112 (53.8%)
Focal segmental glomerulosclerosis 28 (13.5%)
Membranoproliferative glomerulonephritis 23 (11.1%)
Crescentic glomerulonephritis 22 (10.6%)
Membranous nephropathy 12 (5.8%)
Mesangial proliferative IgM nephropathy 10 (4.8%)
Renal amyloidosis 1(0.5)

Total 208 (100%)
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Table 5.3. Etiology of new ESRD cases received RRT in 2008 (data excluded missing data)

ETIOLOGY OF ESRD Number cases (%)

Diabetic nephropathy 1832 (40.7%)
Presumed glomerulonephritis (No biopsy) 85 (1.9%)
Obstructive nephropathy 208 (4.6%)
Chronic urate nephropathy 71 (1.6%)
glomerulonephritis : Biosy-proven 25 (0.6%)
Polycystic kidney disease 52 (1.2%)
Lupus nephritis 57 (1.3%)
Allograft failure 19 (0.4%)
Analgesic nephropathy 8 (0.2%)
Aplastic/dysplastic kidney disease 13 (0.3%)
Chronic tubulo interstitial nephritis 3(0.1%)
Alport’s syndrome 3(0.1%)
Ischemic nephropathy 2 (0.0)
Chronic pyelonephritis 1(0.0)
Leptospirosis 2 (0.0)
Multiple Myeloma 2 (0.0)
Renal cell carcinoma 1(0.0)
Scleroderma 1(0.0)
Single kidney 2 (0.0)
Unknow 2,121 (47.0%)

Total 4,510 (100%)

Missing data = 1,508



Table 5.4. The renal pathology of biopsy proven glomerulopathy in new ESRD patients receiving RRT in

2008
Biopsy proven glomerulonephritis Number cases (%)
IgA Nephropathy 16 (64.0%)
Focal segmental glomerulosclerosis 2 (8%)
Membranoproliferative glomerulonephritis 4 (16%)
Crecentic glomerulonephritis 3(12%)
Membranous nephropathy 1 (4%)
Mesangial proliferative IgM nephropathy 1(4%)

Total 25 (100%)




CHAPTER 6

Pediatrics data



I — 2

Pediatrics data

A small proportion of children receiving renal replacement therapy in Thailand continued to be
under 19 years old. 116 children were included in the TRT 2008 database. Sixteen children had kidney
transplants and 100 children received maintenance dialysis. Peritoneal dialysis was the treatment

modality in 47.4% of the children receiving dialysis (Table 6.1).

Table 6.1. Yearly prevalence of pediatric renal replacement therapy (age < 19 years) in 2008

Patient characteristic cases %
All patient 116 100.0
Gender : Male 56 48.3
Female 60 51.7

All RRT
- Hemodialysis 45 38.8
- Peritoneal dialysis 55 47.4
- Kidney Transplantation 16 13.8

60 of 116 (51.7%) children lived in the central part of the country which included Bangkok and
its vicinity (Table 6.2). Children initiating RRT ranged from 2 to 19 years old (Table 6.3). The mean age of
those receiving hemodialysis was slightly higher than the children receiving peritoneal dialysis (15.4 +

4.2vs.12.6 4.1 years).



2

Table 6.2. Prevalence of pediatric renal replacement therapy cases by regions, 2008

Hemodialysis Pe::itonfeal Kidney . Total
dialysis transplantation
Bangkok and vicinity 21 11 8 40
Central 6 13 1 20
Western part 0 0 0 0
Eastern Part 3 7 2 12
Northeastern Part 9 18 4 31
Southern Part 2 3 0 5
Northern Part 4 3 1 8
Total 45 55 16 116

Table 6.3. Average age of pediatric renal replacement therapy children in 2008

At initiation (range)

All patient 19.0£3.9(2-19)
Hemodialysis 15.3+3.9(4-19)
Peritoneal dialysis 12.8+3.8(2-19)

Transplant 13.8+2.9(6-18)
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The main primary diagnosis of ESRD etiology were: diabetic nephropathy (12.9%) and
glomerular diseases (IgA nephropathy, focal segmental glomerulosclerosisand, chronic
glomerulonephritis, 16.2% and crescentic glomerulonephritis in Tables 6.4-6.5). The costs of
hemodialysis, peritoneal dialysis and kidney transplantation are shared through the reimbursement

schemes which are shown in Tables 6.6 - 6.8

Table 6.4. Etiology of ESRD pediatrics in 2008 (age < 19)

ETIOLOGY OF ESRD Number cases (%)

Diabetic nephropathy 12 (12.90%)
Glomerulonephritis : Biopsy-proven 11 (11.83%)
Polycystic kidney disease 6 (6.45%)
Obstructive nephropathy 5 (5.38%)
Presumed glomerulonephritis (No biopsy) 5(5.38%)
Lupus nephritis 4 (4.30%)
Chronic urate nephropathy 3(3.23%)
Microscopic Polyangiitis 3(3.23)
Allograft failure 1(1.08)%
Aplastic/dysplastic kidney disease 1(1.08%)
Chronic tubulo interstitial nephritis 1(1.08%)
Unknown 41 (44.09)
Total 93 (100%)

Missing data =23

Table 6.5. The renal pathology of biopsy proven glomerulopathy in ESRD pediatrics in 2008 (age < 19)

Biopsy proven glomerulonephritis Number cases (%)
IgA Nephropathy 4 (36.36%)
Focal segmental glomerulosclerosis 3(27.27%)
Crescentic glomerulonephritis 2 (18.18%)
Membranous nephropathy 1(9.09%)
Mesangial proliferative IgM nephropathy 1 (9.09%)

Total 11 (100%)




Table 6.6. Sharing of hemodialysis through the different reimbursement schemes in 2008 (age <19)

Number of HD cases

2008
Government reimbursement 7 (15.6%)
Self payment 9 (20.0%)
Social security fund 4 (8.9%)
National health security office fund 22 (48.9%)
Charity organization 3(6.7%)
Total 45 (100%)

Table 6.7. Sharing of peritoneal dialysis through the different reimbursement schemes in 2008 (age <19)

Number of PD cases 2008

Government reimbursement 6(11.8%)
Self payment 3 (5.8%)
National health security office fund 40 (78.5%)
Charity organization 2 (3.9%)
Total 51 (100%)

Missing data =4



Table 6.8. Sharing of kidney transplantation through the different reimbursement schemes in 2008 (age <19)

Number of PD cases 2008

Government reimbursement 6 (37.5%)
Self payment 1(6.3%)
National health security office fund 8 (50.0%)
Social security fund 1(6.3%)

Total 16 (100%)




CHAPTER 7

Providers of RRT centers



Different providers of RRT centers

In 2008, 420 hemodialysis centers (Fig 7.1) and 103 PD centers (Fig 7.2) provided dialysis care to
29,198 patients. The main providers of HD centers are owned by private, government, public and NGO
charity organizations. 53.8% of HD centers are privately owned (Table 7.1). 42.1% of HD centers are
owned by the government. The government owned HD centers are run by the Ministry of Health
hospitals, university hospitals and armed force hospitals. HD centers owned by the public are a state
enterprise as per Public Organization Act of 1999 which stipulates that these centers must provide

and/or deliver such services to the public.

Locations and types of RRT centers

The majority of HD centers and PD centers are located in Bangkok and its vicinity (Tables 7.2-
7.3). In 2008, there were 30 kidney transplantation centers (Table 7.4). 70% of these kidney
transplantation centers were located in Bangkok and its vicinity. Most of the HD centers were hospital-
based HD centers whereas 10.2% were non-hospital-based HD centers (Table 7.5). There were more
nonhospital-based HD centers in Bangkok and its vicinity compared to other provinces. Government and
public owned HD centers did not have any non-hospital-based HD centers (Table 7.6). The mean HD cost
per session in hospital-based HD centers and non-hospital-based centers was 1944 + 400 and 1493 + 565

baht, respectively (Table 7.7).



Fig 7.1. The number of centers from 1996 to 2008
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Table 7.1. The number of HD center by different providers in 2007-2008

Number of center (%)

2007

2008

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

Public organization owned HD center

Total

212 (53.7%)
168 (42.5%)
1(0.3%)
14 (3.5%)

395 (100%)

226 (53.8%)
177 (42.1%)
1(0.2%)
16 (3.8%)

420 (100%)

Table 7.2. Number of hemodialysis centers located in different parts of the country in 2008

Number of HD center

in 2008 (%)

(%)

Number of HD machine Number of Population

millions (%)

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

Total

156 (37.1%)
54 (12.9%)
19 (4.5%)
35 (8.3%)
65 (15.5%)
45 (10.7%)
46 (11.0%)

420 (100%)

1,675 (44.9%)
307 (8.2%)
205 (5.5%)
173 (4.6%)
568 (15.2%)
504 (13.5%)
297 (8.0%)

3,729 (100%)

10.16 (16.0%)
9.39 (14.8%)
3.17 (5.0%)
4.25 (6.7%)

21.44 (33.8%)
6.21 (9.8%)
8.74 (13.8%)

63.38 (100%)




THAILAND RENAL REPLACEMENT THERAPY YEAR 2008 n

Table 7.3. Number of peritoneal dialysis centerslocated in different parts of the country in 2008

Number of PD center
in 2008 (%)

Number of Population

millions (%)

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

Total

34 (33.0%)
15 (14.6%)
5 (4.9%)
10 (9.7%)
19 (29.2%)
12 (26.1%)
8 (7.8%)

103 (100%)

10.16 (16.0%)
9.39 (14.8%)
3.17 (5.0%)
4.25 (6.7%)

21.44 (33.8%)
6.21 (9.8%)
8.74 (13.8%)

63.38 (100%)

Table 7.4. Number of transplant centers located in different parts of the country in 2008

Number of KT center
in 2008 (%)

Number of Population
millions (%)

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

Total

21 (70.0%)
2 (6.7%)
0
1(3.3%)
3 (10.0%)
2 (6.7%)
1(3.3%)

30 (100%)

10.16 (16.0%)
9.39 (14.8%)
3.17 (5.0%)
4.25 (6.7%)

21.44 (33.8%)
6.21 (9.8%)
8.74 (13.8%)

63.38 (100%)
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Table7.5. Number of hospital based/non-hospital based HD centers located in different parts of the country in
2008

Hospital based HD center (%) Non-hospital based HD center (%)
Bangkok and vicinity 132 (84.2%) 25 (15.8%)
Provincial 245 (93.2%) 18 (6.8%)
Total 377 (89.8%) 43 (10.2%)

Table7.6. Number of hospital based/non-hospital based HD centers according to different providers in 2008

Hospital based HD center Non-hospital based HD center
(%) (%)
Private owned 190 (83.7%) 37 (16.3%)
Government owned 176 (100%) 0
NGO-charity owned 12 (75.0%) 4 (25.0%)
Public organization owned 1 (100%) 0
Total 379 (90.2%) 41 (9.8%)

Table 7.7. The mean HD cost per session in hospital based and non-hospital based HD centers in 2008

Mean chronic HD cost per session (baht £ SD)

2007 2008

Non-hospital based HD center 1663.6 £ 297.7 1493.9 + 565.0

Hospital based HD center 1992.0 £ 274.4 1944.3 £ 400.8




CHAPTER 8

Human Resources of
RRT centers



Human Resources of RRT centers

Among 420 HD centers, 226 HD centers (53.8%) did not have any full-time nephrologists (Table
8.1) whereas in the provincial parts, 36.8% had full-time nephrologists. 41.9% of the HD centers that
were privately owned had full-time nephrologists (Table 8.2). In Thailand, internal medicine qualified
board physicians who were trained by qualified HD centers for at least 4 months were allowed to
provide dialysis care temporary. This was done to alleviate the shortage of human resources found in
several HD centers. Despite having both nephrologists and HD trained internal medicine physicians,
43.8% of HD centers in the provincial area (Table 8.3) and 50.2% of privately owned HD centers continue
to lack full-time qualified physicians (Table 8.4). Among 420 HD centers, 115 HD centers (27.3%) had no
full-time certified HD nurses (Table 8.5). 68.3% and 70.5% of HD centers in the provincial area and
privately owned sector had full-time certified HD nurses (Table 8.6), respectively. In Thailand, 4-months
short course HD trained nurses were allowed to provide dialysis care temporary. These short course HD
trained nurses were able to alleviate the shortage of hemodialysis nurses in taking care of HD patients.
After accounting for both certificated HD nurses and short course HD trained nurses, 6.0% and 11.0% of
HD centers in the provincial area and privately owned HD centers continued to lack full-time qualified

HD nurses (Tables 8.7-8.8), respectively.

Among 420 HD centers, 311 HD centers (74.0%) did not have any full-time vascular surgeons
(Tables 8.9-8.10) and 374 HD centers (89.0%) lacked full-time vascular interventionists (Tables 8.11-
8.12).
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Table 8.1. The availability of fulltime nephrologists from different parts of the HD center locations in 2008

No of center without fulltime No of center with fulltime
nephrologist (%) nephrologist (%)
Bangkok and vicinity 59 (37.8%) 97 (62.2)
Provincial 167 (63.2%) 97 (36.8%)

Table 8.2. The availability of fulltime nephrologists from different sectors of the HD centers in 2008

No of center without fulltime No of center with fulltime
nephrologist (%) nephrologist (%)
Private owned 132 (58.1%) 95 (41.9%)
Government owned 88 (50.0%) 88 (50.0%)
NGO-charity owned 5(31.3%) 11 (68.7%)
Public organization owned 1 (100%) 0

Total 226(54.1%) 194 (45.9%)
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Table 8.3. The availability of fulltime nephrologists or HD trained physicians from different parts of the HD

center locations in 2008

No of center without fulltime
nephrologist or HD trained
physician (%)

No of center with fulltime
nephrologist or HD trained
physician (%)

Bangkok and vicinity

Provincial

54 (34.2%)

116 (43.8%)

104 (65.8%)

149 (56.2%)

Table 8.4. The availability of fulltime nephrologists or HD trained physicians from different sectors of HD in 2008

No of center without fulltime
nephrologist (%)

No of center with fulltime

nephrologist (%)

Private owned
Government owned
NGO-charity owned
Public organization owned

Total

114 (50.2%)
51 (28.4%)
5(31.3%)

0

170 (40.2%)

113 (49.8%)

128 (71.6%)

11 (68.8%)
1 (100%)

253 (59.8%)
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Table 8.5. The availability of fulltime HD nurses from different parts of the HD center locations in 2008

No of HD center without No of HD center with fulltime

fulltime  HD nurse (%) HD nurse (%)
Bangkok and vicinity 31 (19.6%) 127 (80.4%)
Provincial 84 (31.7%) 181 (68.3%)

Table 8.6. The availability of fulltime HD nurses from different sectors of the HD centers in 2008

No of center without fulltime No of center with fulltime
nephrologist (%) nephrologist (%)
Private owned 67 (29.5%) 160 (70.5%)
Government owned 45 (25.2%) 134 (74.8%)
NGO-charity owned 3(18.8%) 13 (81.2%)
Public organization owned 0 1(100%)

Total 115 (27.2%) 308 (72.8%)
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Table 8.7. The availability of fulltime HD nurses or HD trained nurses from different parts of the HD center
Locations in 2008

No of HD center without fulltime No of HD center with fulltime
nephrologist or HD trained nurse  nephrologist or HD trained nurse
(%) (%)
Bangkok and vicinity 17 (10.8%) 141 (89.2%)
Provincial 16 (6.0%) 249 (94.0%)

Table 8.8. The availability of fulltime HD nurses or HD trained nurses from different sectors of the HD centers in
2008

No of center without fulltime No of center with fulltime
nephrologist (%) nephrologist (%)
Private owned 25 (11.0%) 202 (89.0%)
Government owned 7 (4.0%) 172 (96.0%)
NGO-charity owned 1(6.2%) 15 (93.8%)
Public organization owned 0 1 (100%)

Total 33 (7.8%) 390 (92.2%)
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Table 8.9. The availability of fulltime vascular surgeons from different parts of the HD center locations in 2008

No of HD center without No of HD center with fulltime
fulltime vascular surgeon (%) vascular surgeon (%)
Bangkok and vicinity 117 (74.1%) 41 (25.9%)
Provincial 194 (73.2%) 71(26.8%)

Table 8.10. The availability of fulltime vascular surgeons from different sectors of the HD centers in 2008

No of center without fulltime No of center with fulltime
nephrologist (%) nephrologist (%)
Private owned 187 (82.4%) 40 (17.6%)
Government owned 113 (63.1%) 66 (36.9%)
NGO-charity owned 10 (62.5%) 6 (37.5)
Public organization owned 1 (100%) 0

Total 311 (73.5%) 112 (26.5%)
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Table 8.11. The availability of fulltime vascular interventionists from different parts of the HD center locations in
2008

No of HD center without fulltime No of HD center with fulltime
vascular interventionist (%) vascular interventionist (%)
Bangkok and vicinity 135 (85.4%) 23 (14.6%)
Provincial 239 (90.2%) 26 (9.8%)

Table 8.12. The availability of fulltime vascular interventionists from different sectors of the HD centers in 2008

No of center without fulltime No of center with fulltime
nephrologist (%) nephrologist (%)
Private owned 210 (92.5%) 17 (7.5%)
Government owned 150 (83.8%) 29 (16.2%)
NGO-charity owned 13 (81.3%) 3 (18.7%)
Public organization owned 1 (100%) 0

Total 374 (88.4%) 49 (11.6%)
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Vascular Access

For patients on chronic hemodialysis, vascular access includes the following services:
arteriovenous fistula (AVF), arteriovenous graft (AVG) and permanent cuffed catheter. TRT coordinators
are required to provide cross sectional data on vascular access in patients with stable vascular access. In
2008, majority of HD cases used AVF (64.1%). Arteriovenous graft (AVG) and permanent cuffed catheter
were used by 20.2% and 15.7% of HD patients, respectively (Table 9.1).

The proportion of HD vascular access used by patients on different reimbursement schemes also
varied. Patients on the social security fund reimbursement schemes were less likely to use permanent
cuffed catheters compared to patients on other health care plans because they had fewer comorbidities
(Table 9.2). However, there were a higher percentage of patients using AVG who paid for the services by
themselves or were on the state enterprise reimbursement and government reimbursement schemes
compared to those on the social security fund reimbursement and national security fund
reimbursement schemes. In contrast, there were more AVF use in patients on the social security fund
reimbursement and national security fund reimbursement schemes compared to those who pay for the
services by themselves, used the state enterprise reimbursement and government reimbursement

schemes. The use of HD vascular access according to different parts of the country is shown in Table 9.3.



Table9.1. Cross sectional vascular access data in stable vascular access patients in 2007-2008

2007 cases 2008 cases
AVF 4,896 (64.3%) 5,900 (64.1%)
AVG 1,570 (20.6%) 1,863 (20.2%)
Permanent cuffed catheter 1,146 (15.1%) 1,444 (15.7%)
Total 7,612 (100%) 9,207 (100%)

Missing data in 2008 = 17,231
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Table9.2 . Vascular access hemodialysis through different reimbursement schemes in 2007-2008

Government Self payment Social security fund National health States enterprise Charity
reimbursement security office fund reimbursement organization
2007 2008 2007 2008 2007 2008 2007 2008 2007 2008 2007 2008
AVF 1,862 2,125 1,329 1,266 967 1,146 162 658 169 217 55 40
(60.6%) (59.7%) (60.6%) | (61.0%) | (79.9%) | (78.7%) | (72.0%) (63.4%) (61.5%) (64.4%) (67.9%) | (60.6%)
AVG 832 462 435 152 188 32 186 61 73 13 14
(23.7%) | (23.4%) | (21.1%) | (21.0%) | (12.6%) | (12.9%) | (14.2%) | (17.9%) | (22.2%) | (21.7%) | (16.0%) | (21.2%)
Permanent 602 403 373 92 123 31 194 45 47 13 12
cuffed catheter (15.7%) (16.9%) (18.4%) | (18.0%) (7.6%) (8.4%) (13.8%) (18.7%) (16.4%) (13.9%) (16.0%) | (18.2%)
Total 3,072 3,559 2,194 2,074 1,211 1,457 225 1,038 275 337 81 66
(100%) | (100%) | (100%) | (100%) | (100%) | (100%) | (100%) (100%) | (100%) | (100%) | (100%) | (100%)
Table9.3 . Vascular Access on Hemodialysis by region in 2007-2008
AVF AVG Permanent cuffed catheter Total
2007 2008 2007 2008 2007 2008 2007 2008
Bangkok and
vicinity 1,728(61.2%) | 2,365 (62.1%) | 694 (24.6%) | 827 (21.7%) | 402 (14.2%) | 616(1.2%) | 2,824(100%) | 3,808(100%)
Central 521 (61.8%) 530 (65.0%) 190 (22.5%) | 172(21.1%) | 132 (15.7%) 113 (13.9%) 843 (100%) 815 (100%)
Western part 254 (50.2%) | 236(55.1%) | 163(32.2%) | 112(26.2%) | 89 (17.6%) 80 (18.7%) 506 (100%) 428 (100%)
Eastern Part 363 (63.0%) | 335(61.4%) | 121(10.1%) | 114(20.9%) | 83 (7.0%) 97 (17.8%) 576 (100%) 546 (100%)
Northeastern Part 990 (82.9%) | 1,578 (73.9%) | 121(10.1%) | 250 (14.5%) 83 (7.0%) 201 (11.6%) | 1,194(100%) | 1,729(100%)
Southern Part 528 (64.5%) 470 (61.0%) 183 (22.4%) | 188(24.4%) | 107 (13.1%) 112 (14.5%) 818 (100%) 770 (100%)
Northern Part 519 (60.3%) | 686(61.7%) | 89(10.3%) | 200 (18.0%) | 253(29.4%) | 225(20.3%) | 861(100%) | 1111 (100%)
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CHAPTER 10

Management of Anemia in
Patient on Dialysis in 2008



Management of Anemia

Cross sectional data for renal anemia management was obtained during the last trimester of
2008. 87.4 % of the dialysis cases received recombinant erythropoietin (r-HuEpo ) therapy for the
treatment of renal anemia (Fig 10.1). The mean hematocrit (Hct) and hemoglobin (Hb) of the dialysis
population were 30.8% and 10.1 g/dl, respectively (Table 10.1).The mean Hct and Hb among patients
using different dialysis providers and in different parts of the country are shown in Tables 10.2-10.3.
Although the mean Hct and Hb of the dialysis population in 2008 achieved the target of the latest
recommendations from various guidelines, 39.5 % of the dialysis population had Hct less than 30% (Fig
10.2) and 42.5% of the dialysis population had Hb less than 10.0 g/dI (Fig 10.3). 60.1% of patients on the
national health security office reimbursement scheme had Hct less than 30% and 53% of patients on the
social security fund reimbursement schemes had Hct less than 30% (Fig 10.4, Table 10.4). 45.1% of the
patients attending HD centers owned by NGO-Charity organizations and 35.7% of the patients attending
HD centers owned by the government had Hct less than 30% (Fig 10.5, Table 10.5). The mean variation

of Hct and Hb among dialysis patients according to each HD centers are shown in Figs 10.6-10.7.

The mean serum ferritin in dialysis patients was 669.6 mg/dL. 21.0% of the dialysis patients had
serum ferritin less than 200 mg/dL (Fig 10.8). There were no differences in the proportion of patients
who had serum ferritin less than 200 mg/dL according to the different dialysis providers and RRT

reimbursement schemes (Tables 10.6-10.7).

The mean transferin saturation (Tsat) in the dialysis patients was 31.2%. 24.4% of the dialysis
patients had Tsat less than 20% (Fig 10.9). There were no differences in the percentages of patients who
had Tsat less than 20% according to the different dialysis providers and RRT reimbursement schemes
(Tables 10.8-10.9). The mean variation of serum ferritin and Tsat among dialysis patients dialyzed at

each HD center are shown in Figs. 10.10-10.11.



Fig 10.1. Treatment of anemia in dialysis patient in 2007-2008

Percent of cases receved
erythropoietin

20

80

70

60

50

40

30

20

10

85.5%

2007

87.4%
2008




THAILAND RENAL REPLACEMENT THERAPY YEAR 2008 m

Table 10.1. Mean hemotocrit (Hct), hemoglobin (Hb), Ferritin and transferrin saturation of dialysis population on

different reimbursement schemes in 2008

Hct (%) Hb (g/dl) Ferritin (mg/dl) Transferrin Saturation (%)
2007 2008 2007 2008 2007 2008 2007 2008

Self payment 293458 | 299+56 | 9.8+19 98+19 | 720.8+887.6 | 745.6+935.8 | 32.6+187 | 31.7+165

Government 3294519 | 313457 | 108+1.7 | 102+19 | 5553+550.0 | 601.2+740.9 | 29.3+152 | 30.5+15.8
reimbursement
National health

nal he: 27.7+58 | 31.0+56 | 95+21 | 102+1.8 | 843.5+7287 | 780.3+912.3 | 34.8+20.7 | 32.7+185

security office fund

Social security fund 298458 | 311456 | 9.6+1.9 | 102+18 | 759.6+826.1 | 731.1+874.7 | 35.4+19.8 | 33.1+18.9

States enterprise 322+551 | 302+6.1 | 106+1.8 | 99420 | 638.7+6645 | 651.5+1124.5 | 29.7+15.7 | 29.9+16.0
reimbursement

Charity organization ~ 27.8745.68 | 31.1+5.6 | 9.43+1.99 | 10.2+19 | 636.14+701.08 | 953.9+1276.3 | 35.6+20.1 | 36.6+22.3

Total 309458 | 308457 | 103+1.9 | 10.1+19 | 647.7+733.9 | 669.6+8455 | 31.2+17.1 | 31.2+16.8

Table 10.2. Mean hematocrit (Hct), hemoglobin (Hb), ferritin and transferrin saturation of dialysis population on
different dialysis providers in 2008

Private owned HD Government NGO-charity owned HD All
center owned HD center center
Hct (%) 30.6+5.7 31357 30.6+5.8 30.8+5.7
Hb (g/dl) 10.0+£1.9 10.2+1.9 10.11+1.8 10.16 £ 1.9
Ferritin (mg/dl) 694.4 +894.8 665.3 £ 877.0 660.6 £ 697.0 679.0 +877.5
Transferrin 319 £17.2 31.0+16.9 30.1+16.8 31.3+17.0

Saturation (%)




Table10.3. Mean hematocrit (Hct), hemoglobin (Hb), ferritin and transferrin saturation of dialysis population
from different parts of the country in 2008

Hct (%) Hb (g/dl) Ferritin (mg/dl) Transferrin Saturation
(%)

Bangkok and vicinity 31.1+5.5 10.3+1.8 715.8+922.5 31.5+17.2
Central prat 31.345.7 10.2+1.9 778.31928.6 33.6+18.5
Western part 31.045.6 10.2+1.8 677.24557.1 33.1+17.6
Eastern part 31.1+5.6 10.2+1.8 537.8+549.77 31.6+15.4
Northeastern part 30.216.1 9.9+2.0 655.0+656.5 30.6%£15.5
Southern part 31.1+5.6 10.2+1.9 571.9+743.6 30.9+16.8
Northern part 30.2+5.9 9.9+1.9 672.2+1229.0 29.3+17.8

All 30.815.7 10.1¢1.9 679.0877.5 31.3+17.0

Fig10.2. Histogram of hematocrit distribution in 2008
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Fig 10.3. Histogram of hemoglobin distribution in 2008
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Fig 10.4. Proportion of cases with different hematocrit levels according to the different reimbursement schemes
in 2008

Percent of cases

70
60.1%

60

50 4

40

B Het<30%

30 S 59, ™ Het 30-33%

20 B Hcet >33%
10
o -
Self Social National Government States Charity
payment security heszlth reimbursement enterprise organization
fund security office reimburse

fund ment




Table 10.4. Proportion of cases with different hemoglobin levels through different reimbursement schemes in

2008
Hb <10 g/dI Hb 10-12g/dlI Hb >12g/dI Total

Self payment 1,097 (50.0%) 855 (39.0%) 242 (11.0%) 2,194 (100%)
Social security fund 979 (58.6%) 558 (33.4%) 135 (8.1%) 1,672 (100%)
National health security office fund 1,264 (62.6%) 611 (30.3%) 144 (7.1%) 2,019 (100%)
Government reimbursement 1,345 (26.7%) 2,518 (50.0%) 1,174 (23.3%) 5,037 (100%)
States enterprise reimbursement 152 (34.2%) 214 (48.1%) 79 (17.8%) 445(100%)
Charity organization 56 (44.8%) 57 (45.6%) 12 (9.6%) 125 (100%)

Fig10.5. Proportion of cases with different hematocrit levels by different dialysis providers in 2008
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Table 10.5. Proportion of cases with different hemoglobin levels through different dialysis providers in 2008

Hb <10 g/dl Hb 10-12g/dlI Hb >12g/dl Total
Private owned HD center 3762 (41.4%) 2298 (25.3%) 3031 (33.3%) 9091 (100.0%)
Government owned HD center 2024 (35.7%) 1384 (24.4%) 2269 (40.0%) 5677 (100%)
NGO-charity owned HD center 401 (45.1%) 217 (24.4%) 271 (30.5%) 889 (100%)

Figl10.6. Variation in mean Hematocrit among dialysis patient by different dialysis centers in 2008
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Fig 10.7. Variation in mean Hemoglobin among dialysis patient by different dialysis centers in 2008
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Fig 10.8. Histogram of ferritin distribution in 2008
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Table 10.6. Proportion of cases with different serum ferritin levels through different dialysis providers in 2008

Serum ferritin Serum ferritin Serum ferritin Total
<200 mg/dl 200-500 mg/dI >500 mg/dI
Private owned HD center 528 (20.2%) 838 (32.1%) 1248 (47.7%) 2614 (100.0%)
Government owned HD center 552 (21.5%) 839 (32.7%) 1171 (45.7%) 2562 (100%)
NGO-charity owned HD center 67 (24.4%) 84 (30.5%) 124 (45.1%) 275 (100%)

Table 10.7. Proportion of cases with different ferritin levels through different reimburesement schemes in 2008

Serum ferritin Serum ferritin 200- Serum ferritin Total
<200 mg/dI 500 mg/dl >500 mg/dI
Self payment 157 (19.1%) 242 (29.5%) 422 (51.4%) 821 (100%)
Social security fund 170 (20.5%) 258 (31.1%) 401 (48.4%) 829 (100%)
National health security office fund 97 (18.4%) 165 (31.3%) 266 (50.4%) 528 (100%)
Government reimbursement 589 (22.1%) 911 (34.1%) 1169 (43.8%) 2,669 (100%)
States enterprise reimbursement 62 (26.1%) 72 (30.3%) 104 (43.7%) 238 (100%)

Charity organization 12 (21.8%) 18 (32.7%) 25 (45.5%) 55 (100%)




Fig 10.9. Histogram of transferin saturation in 2008
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Table 10.8. Proportion of cases with different tranferrin saturation levels through different dialysis providers in

2008

Tsat <20 % Tsat 220 % Total
Private owned HD center 470 (25.5%) 1,620 (77.5%) 2,090 (100.0%)
Government owned HD center 626 (25.5%) 1,831 (74.5%) 457 (100%)

NGO-charity owned HD center 69 (28.6%) 172 (71.4%) 241 (100%)




Table 10.9. Proportion of cases with different tranferrin saturation levels through different reimbursement
schemes in 2008

Tsat <20 % Tsat 220 % Total
Self payment 153 (21.9%) 545 (78.1%) 698 (100%)
Social security fund 164 (23.4%) 538 (76.6%) 702 (100%)
National health security office fund 107 (24.8%) 538 (75.2%) 432 (100%)
Government reimbursement 162 (25.2%) 1,816 (74.8%) 2,428 (100%)
States enterprise reimbursement 56 (27.6%) 147 (72.4%) 203 (100%)
Charity organization 13 (24.1%) 41 (75.9%) 54 (100%)

Fig 10.10. Variation in mean serum ferritin among dialysis patient by different dialysis centers in 2008
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Fig 10.11. Variation in mean transferin saturation among dialysis patient, dialysis center, 2008
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CHAPTER 11

Dyslipidaemia in Patients

on dialysis



Dyslipidaemia in Patients on dialysis

The efficacy of lipid control in dialysis patients in 2008 was also reported by the Registry. In less
than 20% of the cases, the total cholesterol was well controlled and was below 120 mg/dL (Tables 11.1-
11.3). 80.8% of the cases had total cholesterol less than 200 mg/dL (Fig 11.1). The variation in total
cholesterol among patients attending different dialysis centers is shown in Fig 11.2. The total triglyceride
was controlled to be under 150 mg/dL in 60-70% of the cases (Tables 11.4-11.6). 82.3% of the cases had
total triglyceride less than 180 mg/dL (Fig 11.3). The variation in total triglyceride among patients
attending different dialysis centers is shown in Fig 1.4. The HDL and LDL data are shown in Tables 11.7-
11.14 and Figs 11.5-11.8.
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Table 11.1. Serum cholesterol level according to different reimbursement schemes in 2008

Serum cholesterol (mg/dL)

<120 120-<200 200-<240 2240 Total
Self payment 18.7% 60.3% 13.1% 7.9% 100%
Social security fund 17.5% 60.6% 13.8% 8.1% 100%
National health security office fund 15.3% 55.5% 16.6% 12.6% 100%
Government reimbursement 25.0% 59.5% 9.7% 5.8% 100%
States enterprise reimbursement 26.1% 59.4% 9.0% 15.5% 100%
Charity organization 23.8% 58.7% 14.3% 3.2% 100%

Table 11.2. Serum cholesterol level by region in 2008

Serum cholesterol (mg/dL)

<120 120-<200 200-<240 2240 Total
Bangkok and vicinity 20.8% 59.9% 12.1% 7.2% 100%
Central part 20.0% 60.9% 12.2% 6.9% 100%
Western part 18.3% 60.5% 11.5% 9.8% 100%
Eastern part 17.3% 60.9% 12.2% 8.5% 100%
Northeastern part 25.4% 57.5% 10.3% 6.9% 100%
Southern part 18.6% 60.8% 12.6% 8.0% 100%

Northern part 27.2% 53.9% 11.5% 7.3% 100%




Table11.3. Serum cholesterol level by dialysis providers in 2008

Serum cholesterol (mg/dL)

<120 120-<200 200-<240 2240 Total
Private owned HD center 19.7% 58.4% 13.4% 8.5% 100%
Government owned HD center 24.7% 59.2% 9.7% 6.4% 100%
NGO-charity owned HD center 16.4% 63.1% 14.4% 6.1% 100%

Fig 11.1. Histogram of serum cholesterol in 2008
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Fig 11.2. Variation in mean serum cholesterol among dialysis patient by different dialysis centers in 2008
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Table 11.4. Serum triglyceride level according to different reimbursement schemes in 2008
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Serum cholesterol (mg/dL)

<150 150-200 200-300 2300 Total
Self payment 71.5% 16.6% 9.1% 2.8% 100%
Social security fund 74.4% 13.8% 7.7% 4.1% 100%
National health security office fund 63.3% 20.7% 11.1% 4.8% 100%
Government reimbursement 69.8% 16.1% 9.8% 4.2% 100%
States enterprise reimbursement 70.7% 16.7% 8.2% 4.4% 100%
Charity organization 80.0% 13.4% 3.3% 3.3% 100%
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Table 11.5. Serum triglyceride level by region in 2008

Serum cholesterol (mg/dL)

<150 150-200 200-300 2300 Total
Bangkok and vicinity 70.5% 16.3% 9.2% 4.0% 100%
Central part 72.2% 17.4% 7.7% 2.7% 100%
Western part 70.0% 16.0% 12.0% 2.0% 100%
Eastern part 63.4% 21.4% 9.7% 5.5% 100%
Northeastern part 70.8% 14.3% 10.0% 4.9% 100%
Southern part 73.2% 15.1% 8.8% 2.9% 100%
Northern part 66.7% 18.9% 10.5% 3.9% 100%
Table 11.6. Serum triglyceride level by dialysis providers in 2008
Serum cholesterol (mg/dL)
<150 150-200 200-300 2300 Total
Private owned HD center 69.5% 17.3% 9.3% 3.8% 100%
Government owned HD center 70.2% 15.6% 9.9% 4.3% 100%
NGO-charity owned HD center 72.5% 17.3% 7.8% 2.4% 100%




Fig 11.3 . Histogram of serum triglyceride in 2008
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Fig 11.4. Variation in mean serum triglyceride among dialysis patient by different dialysis centers in 2008
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Table 11.7. High density lipoprotein (HDL) according to different reimbursement schemes in 2008

HDL (mg/dL)
<35 235 Total
Self payment 19.9% 80.1% 100%
Social security fund 19.4% 80.6% 100%
National health security office fund 21.7% 78.3% 100%
Government reimbursement 27.7% 72.3% 100%
States enterprise reimbursement 28.3% 71.7% 100%
Charity organization 20.3% 79.7% 100%
Table11.8. High density lipoprotein (HDL) by region in 2008
HDL (mg/dL)
<35 235 Total
Bangkok and vicinity 20.8% 79.2% 100%
Central part 23.8% 76.2% 100%
Western part 27.0% 73.0% 100%
Eastern part 23.8% 76.2% 100%
Northeastern part 31.0% 69.0% 100%
Southern part 28.0% 72.0% 100%

Northern part 24.1% 75.9% 100%




Table 11.9. High density lipoprotein (HDL) by dialysis provider in 2008

HDL (mg/dL)
<35 235 Total
Private owned HD center 20.9% 79.1% 100%
Government owned HD center 28.7% 71.3% 100%
NGO-charity owned HD center 16.0% 84.0% 100%

Fig 11.5. Histogram of high density lipoprotein (HDL) in 2008
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Fig 11.6. Variation in mean high density lipoprotein (HDL) among dialysis patient by different dialysis centers in

2008
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Table 11.10. Low density lipoprotein (LDL) according to different reimbursement schemes in 2008

center

LDL (mg/dL)

<120 2120 Total
Self payment 82.2% 17.8% 100%
Social security fund 81.2% 18.8% 100%
National health security office fund 74.4% 25.6% 100%
Government reimbursement 88.0% 12.0% 100%
States enterprise reimbursement 82.8% 17.2% 100%
Charity organization 77.6% 22.4% 100%
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Table 11.11. Low density lipoprotein (LDL) by region in 2008

LDL (mg/dL)

<120 2120 Total
Bangkok and vicinity 84.1% 15.9% 100%
Central part 86.8% 13.2% 100%
Western part 81.7% 18.3% 100%
Eastern part 85.1% 14.9% 100%
Northeastern part 83.6% 16.4% 100%
Southern part 82.0% 18.0% 100%
Northern part 85.4% 14.6% 100%

Table 11.12. Low density lipoprotein (LDL) by dialysis providers in 2008

LDL (mg/dL)
<120 2120 Total
Private owned HD center 83.0% 17.0% 100%
Government owned HD center 85.7% 14.3% 100%

NGO-charity owned HD center 77.3% 22.7% 100%




Fig 11.7. Histogram of low density lipoprotein (LDL) in 2008
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Fig 11.8. Variation in mean low density lipoprotein (LDL) among dialysis patient by different dialysis centers in

2008
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CHAPTER 12

Management of Renal Bone
Disease



Management of Renal Bone Disease

A cross sectional data for the management of renal bone disease was obtained during the last
trimester of 2008. The average serum Ca2+, serum PO42' , Ca* X PO42' product and intact parathyroid
hormone (iPTH) levels were 9.2 mg/dL, 4.9 mg/dL, 45.3 and 312.2 pg/mL, respectively (Table 12.1). The
patients covered by the government reimbursement scheme had lower serum PO,%, lower Ca** X PO,>
product, and lower iPTH levels compared to patients on other health care schemes (Table 12.2). The
average of serum PO,” and iPTH levels among patients who received dialysis in different parts of the
country are shown in Tables 12.3-12.4. The average of serum PO,” and iPTH levels among patients on
different reimbursement schemes are shown in Tables 12.5-12.6. 32.3% of the patients in the Registry

had serum PO,* over 5.5 mg/dL (Fig 12.1).

The mean variation of serum PO,” in HD patients dialyzed at each HD center is shown in
Fig 12.2. Target serum iPTH (150 -300 pg/mL) was achieved in only 23.9% of the dialysis patients. IPTH
was over suppressed in 45.3% (iPTH < 150 pg/mL) of the patients and hyperparathyroidism was not
under control in 30.8% of the patients (iPTH > 300 pg/mL). Serum iPTH levels was higher than 800 pg/mL

in 8.9% of the patients which indicated that they had tertiary hyperparathyroidism (Fig 12.3).

The mean variation of serum iPTH among dialysis patients dialyzed at each HD center is shown
in Fig.12.4. Although the mean Ca** X PO,” product of the patients in the Registry was less than 55, yet
26% of the patients had Ca®* X PO,” products of more than 55 which indicated that they were at risk for
developing vascular calcification (Fig 12.5). The mean variation of Ca** X PO,> products in HD patients

dialyzed at each HD center is shown in Fig 12.6.
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Table 12.1. Mean serum Ca,’, serum Po,”*, Ca®* X Po,”* product, and intact parathyroid hormone (iPTH) by
region in 2008

Value (Mean £ SD)
Bangkok Central Western Eastern Northeastern Southern Northern ALL
and vicinity part part Part Part Part Part
ca” (mg/dl) 9.2+1.2 9.2+1.2 9.1+1.1 9.1+1.2 9.2+1.1 9.2+1.0 9.1#+1.5 9.2+1.2
Po42(mg/dl) 5.0£2.0 5.0+£2.0 5.2+2.0 5.1+2.0 4.4+2.0 5.312.1 4.7+2.3 4.9+2.1
ca®* X Po,;Z+ 46.8+19.8 46.3120.4 47.4+18.8 47.5£19.8 39.6+18.5 48.9+20.3 43.61£21.8 45.3+20.1
iPTH (pg/ml)  351.7+484.4  284.0+445.1

332.14425.4  321.2+391.8 246.1+£329.7 267.7£429.1 260.8+401.5 312.2+443.4

Table 12.2. Serum Ca,’, serum Po,”*, Ca’* X Po,”* product, and intact parathyroid hormone (iPTH) by region in
2008

Self Government National Social States Charity ALL
payment reimbursement health security fund enterprise organization
security office reimbursement
fund
ca” (mg/dl) 9.1+1.2 9.241.2 9.0+1.2 9.2+1.3 9.2+1.1 2.241.0 9.2+1.2
Po42+(mg/dl) 5.1+2.1 4.5%+1.9 4.9%2.2 5.7+2.1 5.0+1.9 5.5+2.4 4.9%2.1
Ca** X Po,” 46.9+19.6 41.4+18.8 45.0£20.1 53.0+20.6 47.1£19.5 50.0+18.8 372.8+382.7
iPTH(pg/ml) 311.3+428.8 267.0+393.4 321.3+429.9 420.5+582.2 303.5+323.0 372.8+382.7 311.5+443.1
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Table 12.3 . Proportion of cases with different serum phosphate levels by region in 2008

Po,” <3.5 mg/dl Po,” 3.5-5.mg/dI Po,> >5.5 mg/dl Total

Bangkok and vicinity 1,226 (19.3%) 2,955 (46.6%) 2,167 (34.1%) 6,348 (100%)
Central part 242 (21.8%) 512 (46.2%) 355 (32.0%) 1,109 (100%)
Western part 122 (18.0%) 307 (45.4%) 247 (36.5%) 676 (100%)

Eastern Part 202 (18.8%) 472 (44.0%) 398 (37.1%) 1,072 (100%)
Northeastern Part 963 (35.3%) 1120 (41.1%) 642 (23.6%) 2,725 (100%)
Southern Part 241 (17.6%) 579 (42.4%) 547 (40.0%) 1,367 (100%)
Northern Part 531 (29.0%) 770 (42.1%) 528 (28.9%) 1,829 (100%)

Table 12.4. . Proportion of cases with different intact parathyroid levels by region in 2008

iPTH <150 pg/mL iPTH 150-300 pg/mL  iPTH >300 pg/mL Total
Bangkok and vicinity 1064 (40.0%) 667 (25.1%) 931 (35.0%) 2662 (100%)
Central part 199 (52.6%) 77 (20.4%) 102 (27.0%) 378 (100%)
Western part 111 (40.7%) 75 (27.5%) 87 (31.9%) 273 (100%)
Eastern Part 180 (43.1%) 97 (23.2%) 141 (33.7%) 418 (100%)
Northeastern Part 397 (51.6%) 181 (23.5%) 191 (24.8%) 769 (100%)
Southern Part 335 (51.7%) 145 (22.4%) 168 (25.9%) 648 (100%)

Northern Part 270 (54.4%) 105 (21.2%) 121 (24.4%) 496 (100%)
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Table 12.5. Proportion of cases with different serum phosphate according to the different reimbursement
schemes in 2008

Po, > <3.5mg/dl  Po,” 3.5-5. mg/dl Po,” >5.5 mg/dl Total
Self payment 610 (20.8%) 1,260 (42.9%) 1,067 (36.3%) 2,937 (100%)
Government reimbursement 1,760 (30.1%) 2,771 (47.4%) 1,318 (22.5%) 5,849 (100%)
Social security fund 270 (11.7%) 910 (39.4%) 1,130 (48.9%) 2,310 (100%)
National health security office fund 536 (22.4%) 1,059 (44.3%) 793 (33.2%) 2,388 (100%)
States enterprise reimbursement 114 (20.7%) 239 (43.5%) 197 (35.8%) 550 (100%)
Charity organization 21 (14.3%) 64 (43.5%) 62 (42.2%) 147 (100%)

Table 12.6. Proportion of cases with different intact parathyroid according to different reimbursement schemes

in 2008
iPTH< 150 pg/mL  iPTH 150-300 pg/mL  iPTH >300 pg/mL Total
Self payment 420 (45.3%) 232 (25.0%) 275 (29.7%) 927 (100%)
Government reimbursement 1,251 (50.6%) 580 (23.5%) 642 (26.0%) 2473 (100%)
Social security fund 299 (32.4%) 228 (24.7%) 397 (43.0%) 924 (100%)
National health security office fund 296 (44.4%) 160 (24.0%) 210 (31.5%) 666 (100%)
States enterprise reimbursement 101 (43.5%) 48 (20.7%) 83 (35.8%) 232 (100%)

Charity organization 26 (35.1%) 16 (21.6%) 32 (43.2%) 74 (100%)




Fig 12.1 .Histogram of serum phosphate in hemodialysis patient in 2008
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Fig 12.3. Histogram of intact parathyroid levels among dialysis patient in 2008
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Fig 12.5. Histogram of serum Ca," X Po4z_product in the registry in 2008
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CHAPTER 13

Adequacy of Hemodialysis



Adequacy of Hemodialysis

A cross sectional data for the adequacy of hemodialysis was obtained during the last trimester
of 2008. The average kt/v and urea reduction ratio (URR) in HD patients was 1.8 and 76.9%, respectively
(Table 13.1). The average serum albumin level and nPCR was 3.8 g/L and 1.1 g/kg/day, respectively.
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 in different RRT
locations (Tables 13.2-13.3). 4.8% of the HD patients had kt/v less than 1.2 (Fig 13.1) and 6.8% of the HD
patients had URR less than 65% (Fig 13.2).

The variation in mean Kt/v and URR among dialysis patients at each HD center are shown in Figs.
13.3-13.4. 7.9% and 29.7% of the HD patients had serum albumin less than 3.0 g/L and less than 3.5 g/L,
respectively (Fig 13.5). Variations of serum albumin among patients attending different HD centers are
shown in Table 13.4. The variation in mean serum albumin levels in dialysis patients at each HD center is
shown in Fig. 13.6. 15.6% and 56.5% of the HD patients had nPCR less than 0.8 g/kg/day and less than
1.2 g/kg/day, respectively (Fig 13.7). The variation in mean nPCR among dialysis patients at each HD

center is shown in Fig 13.8
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Table 13.1. Adequacy of HD and nutritional status parameter in HD patient on different reimbursement schemes

in 2008
Value (Mean £ SD)
Self Government Natlorfal hea_rlth Social security  States enterprise Charity
. security office . . ALL
payment reimbursement fund fund reimbursement organization
Kt/v 19+04 1.8+04 1.8+0.5 1.8+04 1.8+04 19+04 1.8+0.4
URR (%) 77.5+7.8 76.9t7.6 76.0+9.8 77.0+8.2 76.4+8.0 77.5+t7.5 76.9 +8.1
nPCR (g/kg/day) 1.2+0.4 1.1+0.3 1.1+0.4 1.2+0.4 1.1+0.3 13+0.4 1.1+0.4
Alb (g/dl) 3.8+0.6 3.7+0.5 3.6+0.6 4.0x+0.5 3.8+0.5 3.7+0.5 3.8+0.6
Pre HD BUN (mg/dI) 71.7 £26.9 71.7£26.9 69.5+26.3 73.7+£23.6 64.8+22.7 77.3+255 67.8 +25.3
Pre HD Cr (mg/dl) 10.6+8.1 10.6£8.1 11.0+8.1 13.0+£8.7 9.8+4.4 13.5+6.4 10.8+7.5
Table 13.2. Adequacy of HD and nutritional status parameter in HD patient according to different dialysis
providers in 2008
Value (Mean % SD)
Bangkok Central Western Eastern Northeastern Southern Northern ALL
and vicinity part part Part Part Part Part
Kt/v 19+04 1.9+04 1.8+0.4 1.9+04 1.7+04 19+04 1.7+04 1.8+0.4
URR (%) 77.5+7.38 78.0+8.0 76.1+7.6 78.0+8.1 75.9+8.0 77.6+7.6 75.3+9.0 77.0+8.1
nPCR (g/kg/day) 1.2+04 1.1+04 1.1+04 1.0+0.3 1.2+04 1.1+0.3 1.0+0.3 1.1+0.4
Alb (g/dl) 3.8+0.6 3.7+0.6 3.7+5.8 3.8+0.5 3.7+0.6 3.8+0.5 3.8+0.5 3.8%+0.6
Pre HD BUN (mg/dl) 66.4+£24.8 65.0 £ 25.7 68.7 £23.5 66.7 £ 24.2 70.5+25.7 71.0+234 69.2+27.4 67.9+25.3
Pre HD Cr (mg/dl) 104+ 8.6 11.1+9.5 10.5+4.5 10.5+5.6 11.4+6.5 11.6+4.7 10.8£6.8 10.8+7.5




Table 13.3. Adequacy of HD and nutritional status parameter in HD patient in different parts of the country in

2008
Value (Mean % SD)
Government owned Private owned HD NGO-charity owned ALL
HD center center HD center

Kt/v 19+0.4 1.8+0.4 1.9+0.5 1.8+0.4

URR (%) 77.45+8.0 77.4+8.0 79.3+7.2 77.0+8.1

nPCR (g/kg/day) 1.1+ 0.4 1.1+0.4 1.2+0.4 1.1+0.4

Alb (g/dI) 3.6 £0.6 3.6+£0.6 40+0.5 3.8+0.6

Pre HD BUN (mg/dl) 70.4+£24.2 66.7 +25.9 67.0+23.1 67.9+25.3

Pre HD Cr (mg/dI) 11.1+5.1 10.5+8.2 11.4+10.2 10.8+7.5
Fig 13.1. Histogram of Kt/v among hemodialysis patient in 2008
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Fig 13.2. Histogram of URR among hemodialysis patient in 2008
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Fig 13.4. Variation in mean URR among dialysis patients by different dialysis centers in 2008
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Fig 13.5. Histogram of serum albumin in 2008
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Table 13.4. Distribution of serum albumin according to the different reimbursement schemes in 2008

Alb <3 (g/dl) Alb 3-<3.5 (g/dl)  Alb 23.5 (g/dl) Total
Self payment 181 (7.1%) 569 (22.4%) 1,789 (70.5%) 2,539 (100%)
Government reimbursement 433 (8.1%) 1,255 (23.5%) 3,662 (68.4%) 5,350 (100%)
Social security fund 61 (3.1%) 312 (15.8%) 1,603 (81.1%) 1,976 (100%)
National health security office fund 296 (13.8%) 519 (24.2%) 1,331 (62.0%) 2,146 (100%)
States enterprise reimbursement 24 (4.9%) 92 (18.9%) 371 (76.2%) 487 (100%)
Charity organization 9 (6.7%) 32 (23.9%) 93 (69.4%) 134 (100%)

Table 13.5. Distribution of serum albumin by region in 2008

Alb <3 (g/dl) Alb 3-<3.5 (g/dl) Alb 23.5 (g/dl) Total
Bangkok and vicinity 359 (6.7%) 1,078 (20.1%) 3,931 (73.2%) 5,368 (100%)
Central part 104 (10.7%) 254 (26.0%) 618 (63.3%) 976 (100%)
Western part 55 (8.7%) 146 (23.1%) 423 (68.2%) 633 (100%)
Eastern part 100 (9.5%) 218 (20.6%) 739 (69.9%) 1,057 (100%)
Northeastern part 255 (10.0%) 608 (23.9%) 1,678 (66.0%) 2,541 (100%)
Southern part 84 (6.7%) 246 (19.6%) 922 (73.6%) 1,252 (100%)

Northern part 107 (6.7%) 372 (23.2%) 1,127 (70.2%) 1,606 (100%)




Fig 13.6. Variation in mean serum albumin levels among dialysis patients by different dialysis centers in 2008
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Fig 13.7. Histogram of nPCR among hemodialysis patient in 2008
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CHAPTER 14

Metabolic Acidosis and
Hyperkalemia



Metabolic Acidosis and Hyperkalemia

A cross sectional data for the management of metabolic acidosis and hyperkalemia was
obtained during the last trimester of 2008. The average serum bicarbonate and serum potassium in HD
patients was 23.8 meq/L and 4.6 meq/L, respectively (Table 14.1). The acidosis was well controlled in
patients on all RRT reimbursement schemes, at all RRT providers and RRT centers located in different
parts of the country (Tables 14.1-14.2). However, there were a number of patients who had serum
bicarbonate levels lesser than the recommended value of 22-26 meq/L. 27.7% of the patients had serum
bicarbonate less than 22 meq/L (Fig 14.1) and 15.7% of the HD patients had serum potassium levels of
more than 5.5 meg/L. (Fig 14.2). The variations in the mean for serum bicarbonate and potassium levels

at each HD center are shown in Figs 14.3-14.4.
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Table 14.1. Average of serum potassium, serum bicarbonate and serum uric acid in HD patients on different
reimbursement schemes in 2008

Value (Mean £ SD)

Self Government National health Social States enterprise Charity ALL
payment reimbursement security office security reimbursement organization
fund fund

Serum K* 47+1.0 45+0.8 44+0.9 4.8+0.8 4.6+0.8 4.8+0.8 4.6+0.8
Serum HCO;- 23.4+3.8 22.3+35 246t4.4 23.5+3.9 23.8+3.5 22.3+35 23.8+3.9
(mg/dl)

Serum Uric acid 7.1+1.9 7.8+1.7 7.0+£2.0 72+1.8 6.9+1.8 7.8+1.7 7.0+19
(mg/dI)

Table 14.2. Adequacy of HD and nutritional status parameter in HD patient by dialysis providers in 2008

Value (Mean t SD)

Bangkok
and Central Western Eastern Northeastern Southern Northern ALL
vicinity part part part part part part
Serum K* 4.6+0.8 45+0.8 46+0.9 46+0.9 45+0.9 22.5+3.8 45+1.0 4.6+0.8
Serum HCO;- 24.0+3.7 23.7+3.8 23.2+3.9 23.4+3.9 242 +4.2 73%1.8 23.8+3.9 23.8%+3.9
(mg/dI)
Serum Uric acid 6.6+1.9 6.9+1.7 7.4+22 73+19 73119 73+1.38 7.2+£20 7.0+19

(mg/dl)




Fig 14.1. Histogram of serum bicarbonate in 2008
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Fig 14.3. Variation in mean serum bicarbonate among dialysis patient by different dialysis centers in 2008
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Fig 14.4. Variation in mean serum potassium among dialysis patient by different dialysis centers in 2008
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CHAPTER 15

Practices of Chronic Peritoneal
Dialysis



Practices of Chronic Peritoneal Dialysis

Most of peritoneal dialysis prescription used the standard CAPD (89.6%) (Table 15.1).The
automated PD was used in 10.4% of the cases. Double bag system was used more in CAPD whereas the
baxter home choice was used more in the automated system (Table 15.2). The number of exchanges per
day varied from 2 to 6 exchanges per day (Table 15.3). The solution of glucose base was composed of

46% and 54% of normal calcium and low calcium, respectively (Table 15.4).



Table 15.1. Peritoneal dialysis regimes in 2008

Percent cases

Standard CAPD 89.6%
Automate PD 10.4%
Total 100

Table 15.2. System CAPD and system automate PD in 2008

PD Prescription Percent cases
CAPD
- Single Bag System 26%
- Double Bag System 97.4%
Automate PD
- Baxter : home choice 54.4%

- Fresenius : PD night 5.6%




Table 15.3. PD number of exchanges per day in 2008

No. of exchanges / day

2008 (cases)
2 2 (0.2%)
3 16 (2.0%)
4 741 (92.9%)
5 31 (3.9%)
6 8 (1.0%)
Total 798 (100%)
Table 15.4. PD dialysis solution
Type of solution 2008 (cases)
Glucose base : Normal calcium 414 (46.0%)
Glucose base : Low calcium 486 (54.0%)

Total

900 (100%)
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Patients with Hepatitis on Dialysis

In 2008, there were 909 cases (3.43%) and 734 cases (2.77%) with positive HBs Ag and HCV Ab
on hemodialysis, respectively. 35 cases (1.26%) and 29 cases (1.05% )of the peritoneal dialysis cases
were positive for HBs Ag and HCV Ab, respectively (Table 16.1). The hemodialysis and peritoneal dialysis
vintage of patients with HBs Ag are shown in Tables 16.2-16.3. The hemodialysis and peritoneal dialysis
vintage of patients with HCV Ab are shown in Tables 16.4-16.5. The prevalence of hemodialysis and
peritoneal dialysis of patients with HBs Ag and HCV Ab according to the different parts of the country
are shown in Tables 16.6-16.9.

Patients with HIV on Dialysis

There were 26 and 14 cases of HIV positive patients on hemodialysis and peritoneal dialysis,
respectively (Tables 16.10-16.11).The dialysis vintage of patients who are positive for the HIV antibody

are shown in Table 16.12.
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Table 16.1 . Prevalence of HBs Ag positive and positive HCV Ab cases in 2008

HBs Ag : Positive cases HCV Ab : Positive
(%) Cases (%)
Hemodialysis 909 (3.43%) 734 (2.77%)
Peritoneal dialysis 35 (1.26%) 29 (1.05%)

Table 16.2. Dialysis vintage of hemodialysis in patients with positive HBs Ag in 2008

Dialysis Vintage (year) HBs Ag: Positive (cases %)
<5 749 (4.36%)
>5-10 107 (4.22%)
210 28 (22.58%)
Total 884 (4.31%)

Missing data = 25

Table 16.3. Dialysis vintage of peritoneal dialysis in patients with positive HBs Ag in 2008

Dialysis Vintage (year) HBs Ag: Positive (cases %)
<5 33 (2.50%)
>5-10 1(1.66%)
210 0
Total 34 (2.42%)

Missing data=1



Table 16.4. Dialysis vintage of hemodialysis in patients with positive HCV Ab in 2008

Dialysis Vintage (year) HCV Ab: Positive (cases %)
<5 581 (3.38%)
>5-10 92 (3.62%)
210-15 24 (3.69%)
215 15 (12.09%)
Total 712 (3.47%)

Missing data = 22

Table 16.5. Dialysis vintage of peritoneal dialysis in patients with positive HCV Ab in 2008

Dialysis Vintage (year) HCV Ab: Positive (cases %)
<5 26 (1.97%)
>5-10 0
>10 1(4.16%)
Total 27 (1.92%)

Missing data = 2
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Table 16.6.The prevalent of hemodialysis in patients with positive HBs Ag by region in 2008

HBs Ag : Positive (cases %)

Bangkok and vicinity 384 (42.2%)
Central part 72 (7.9%)
Western part 44 (4.8%)
Eastern part 79 (8.7%)
Northeastern part 146 (16.1%)
Southern part 48 (5.3%)
Northern part 136 (15.0%)
Total 909 (100%)

Table 16.7. The prevalent of peritoneal dialysis in patients with positive HBs Ag by region in 2008

HBs Ag : Positive (cases %)

Bangkok and vicinity 6(17.1%)
Central part 1(2.9%)
Western part 3 (8.6%)
Eastern part 7 (20.0%)
Northeastern part 14 (40.0%)
Southern part 1(2.9%)
Northern part 3 (8.6%)

Total 35 (100%)
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Table 16.8. The prevalent of hemodialysis in patients with positive HCV Ab by region in 2008

HCV Ab: Positive (cases %)

Bangkok and vicinity 318 (43.3%)
Central part 72 (9.8%)
Western part 29 (4.0%)
Eastern Part 43 (5.9%)
Northeastern Part 109 (14.9%)
Southern Part 38 (5.2%)
Northern Part 125 (17.0%)
Total 734 (100%)

Table 16.9. The prevalent of peritoneal dialysis in patients with positive HCV Ab by region in 2008

HCV Ab: Positive (cases %)

Bangkok and vicinity 6 (20.7%)
Central part 3(10.3%)
Western part 2 (6.9%)
Eastern Part 7 (24.1%)
Northeastern Part 8 (27.6%)
Southern Part 2 (6.9%)
Northern Part 1(3.4%)

Total 29 (100%)




Table 16.10. The prevalent of hemodialysis in patients with positive HIV antibody by region in 2008

HIV cases 2008

Bangkok and vicinity 11
Central part 1
Western part 1
Eastern part 1
Northeastern part 10
Southern part 0
Northern part 2

Total 26

Table 16.11. The prevalent of peritoneal dialysis in patients with positive HIV antibody by region in 2008

HIV cases 2008

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

Total 14




Table 16.12. Dialysis vintage of chronic dialysis in patients with positive HIV antibody in 2008

Dialysis Vintage (year) Hemodialysis Peritoneal dialysis
(cases %) (cases %)
<5 24 (92.4%) 14 (100%)
>5-10 1(3.8%) 0
>10 1(3.8%) 0

Total 26 (100%) 14 (100%)
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Survival data of patients

The survival data included patients who initiated RRT after December 31, 2006. Patients’
survival analysis was analyzed by using Log Rank test and is presented by a Kaplan-Meier curve. Unit of
time was reported in months. There were no differences in survival between males and females in both
HD and PD centers (Fig 17.1, 17.2). However, patients who had HD had a better survival outcome
compared to those who had PD (Fig 17.3). Patients who received ESA had a better survival outcome

compared to those patients who did not received ESA in both HD and PD centers (Figs 17.4, 17.5).



Fig 17.1. Survival function in HD in 2008
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Fig 17.2. Survival function in PD in 2008
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Fig 17.3. Survival function of HD and PD in 2008
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Fig 17.4. Survival function in HD with or without ESA in 2008
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Fig 17.5. Survival function in PD with or without ESA in 2008
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