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FDE D [ NEH BTG EEE (CDDS: Central Dialysate Delivery System) | 2 FV 7215413,

A ANFZEHTEEE (IDS: Individual Dialysis System) % FIVWDRICK AR & Bl LT, #Ai0icid—iE
DEEEEZAED HOD, —D P CO—IeHIZRBHTIR DL & A BE~DORHEATRBIZ 2 D Z &I &
0. R E EEE (=07 ax MOANEEORIR) . ettt (GREBRMEOIRT) i TF
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HrEWHEDERET & k4 2498 (DOPPS: Dialysis Outcomes and Practice Patterns Study) | (2420, H
ROBHEED B BIELT Y A7 3070 ATk GEMFL) & bR RTERR DTz
OIZEEFEOEIEDE (QoL: Quality of Life) 23T ENRD B TND,

Z 9 LRI 7ehs, CDDS & e HAROBT AL, A %BEITER OB e FFEYLR)
FUAEN D BBLE ORI ST D, PTHX A X, T U7 EEE (ASEAN:
Association of Southeast Asian Nations) &N CH RO E D < . A EOFNTHAT 2%
FANDEER), FINFEZH A TWND Z LT, EREY —U ALZEFRE U THELTH
L2 L0, [FETORMMELEA~O T2 2 RIS D722 2 laett b Hiff S b,
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R A R CRFEOMIKZ IR T 2 TR OV THRSBHTEEE I T Dbk 7 v — 7 DRt E
DOBREFEREN [XAT TP —] 3D, ZO2MHIRE T, BHTT A v 2T 5 TEE R
MRS D R2ETH ML A5 & 100 flE< 23> T Y | 4% D CDDS O#sMERH
V2T 72 SSRGS LAREDT=DIT, BALBREES . LR A 7 ¢ RSt Ak
FESHL & 2o TAREHEZ FE LT,

7ok, BHTREICIE, MiENT (HD: Hemodialysis) & 8T (PD: Peritoneal Dialysis) @ 2
FEDMEET D03, AMEET &) & DAY H5A1XHD 2567

1 Thailand Renal Replacement Therapy Year 2012
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2011 58 HIZHER LTcA T v 7 BOHER, U RBIL R UK E 2~ O OIRIH K OMEBLICHR Y A1
TRIRHN B B 220 LT BB E = 21T > 7=, L L, 2013 4EICAD A > T v 7 EHDOER TH D
2 It E O R BRI RIR SN KIBIER O Rk A 5| &4 L LT, KB KBU T €
DERT HHEREL I ol

2014 4 2 FITIE FRESsZEMEM SA7h . BT EROBEA 52T 72 2 L1 K0 BT
IZEo TS & S, EBITA T v 7 BHHOBMHESLR Z230E T 218 RS T SRR, [\
EHIARRCBVIAE N D, 29 LIZIRELO 20, [AFE 5 AL, Ha & 325 EZ LRk
HERR TSN EMIBHEDER 2 B ST DICE » 72, BUEX 2015 EPICERBIEIRZ RI-3 7200
fa— R~y 7 IZEDWEIR Y B ADRICH 5,

XA REFIE, 2011 FEORAK D HIEHE L7z 2012 4EI2IE. BFEHSEE GDP =R 6.5% & 72>
7273, 2013 FEOFE GDP FlRZIT 2.9% ~ LD L, R L eo7z, ZOWERITIT, BUNOR
SRR OB 2 LT Z., SRR D52 DRI L DB SSH N HIED,
EIROBIERZENERF bR L2 E B DTN DS

H A TAE DEGHEHT L D & 2013 FEOE G DS HIAEEL 0.3%08(0> 2,285 {8 3,000 7 N
S, BRADS 0.3%H40D 2,507 82,300 17 R/L&72 0 ST 2011 AELARE 3 FFalifge /R (221
89300 17 K/v) EL7poT-, Wi 2009 LK 4 50 () LT, itz BERIcAD &, &
HBFNKE Do T2OH ABE - [T 244 /5 100 7 RV (6.5%H8) . IRMVTa v BEa—&— -
[EIEELS 177 5,600 17 RV (6.8%780) . A&EHURER 127 22,900 17 RV (12%08) & 78572,

2—2 REEESFICHITIMAFKRE

2—2—1 A0, EBHRERE

ZADANAIE 2012 4F 6,678 TN T, ANAEINES 2011 4D 0.9%70>5 2012 4E0D 0.5%~ & ki
L O ERNCH D, BRI, £ 2-1 LD 2010 FEOFEFBAAN LD HEIAEIE 21%
25 2012 4D 18%~ &I % —75T, 60 %A LD EEEEIE 2010 200 13%75 2012 400 14%
ANEHINUTz, ZOX I, ZATEECEI S ~DO 8% T2 8> TEY | RMEE I LmknE
DIMERBRTPIE B & RIWREE AT Re e R UG IRH O 2 i B ECR & LT T o,

&2-1 24 DAAHET
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HFT : WHO World Health Statistics
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®2-2 FRRERIEOHR (241)

fF 1990 2000 2005-6 2009-10 2012
PO (%) 68 70 72 70 75
FLIFETHEOHER Cof TH4) 26 15 7 11 11
5 RS Gof THAR) 32 18 8 13 13
WpERSE L Geb 10 JTHHAR) 54 66 110 48 26

HIFT : WHO World Health Statistics
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2005 FFLARE, & A X NGB TR GRAE « B - BIURGE L 2 JERE & U788 - BEIRIR -
BHERER L) DL & e DIERERIALS 3 FI~CHalad 2 & L bio, S RRIc I /4
TESCAETE A X A NV L L, FERYGYELAE (NCD: Non Communicable Disease) A IHEF D4R
HEIN LT,

2 A DEZHEFHRT ZTAUR, 2007 FFOLEFRREEIIEIE OB D RPN, BB,
THILESIR, TRERESIN, PR, HRE AR & 2> TR Y | JEEJ:%M 2 DI
L LT, TBERESR, WNOMWRDENR, 7 LILX—RA, (ks aR $’Z)>€$?%ﬂfb\é4

F 77, 2008 DA 10 HABHT- 0 BYLE, NCD, FMEIZ X DI HRITZ2 153, 675, 106
T, JEEANC NCD IZ X D EHERE L 2o TN D,

(2) FHEYYEZE (NCD)

THE 2 A DL %_kwf PEPRIA, TEERawn. . B8R, ReREe £ o NCD O#EN
IR E72FETH D, Bl 2R, DR TO AR L 1985 4557 A (10 T AHT=1) | 1994 4 109,
2009 4F1% 793 T, ﬁ%w*@}‘ FRAETT 1985 4E 33, 1994 4E 91, 2009 4F 737, flfiUE TO AReHEE
13 1999 41T 262, 2009 4 982, MHAEHITOAPEHEA L 1994 4F 49, 2009 4227 72 £, 1990 (4%
LR MO ESVRE LL 2o T D, 209 b 18 ES (CKD: Chronic Kidney Disease)
DELRIZONWTIE, 2 3 3 132 BIHTEE)) ORI K ORI B OFFAE R D727
TikR5,

2—-3 REEEIFICHITIERTAERVBER

2012 F-~2015 D5 11 IREF 21 BH%E51E (The Eleventh National Economic and Social
Development Plan) (232 5 11 WRIEZFLRAEBAFEFHE (The Eleventh National Health Development
Plan) 2HIESN TS, ZORTO= I 2 =7 1 REDTRIL, @NCD DEHL, @K FE~DUE
&G, ORI EF DOERE 1, @SB ZE RN 5 DOEERRE E L TET 5 TR Y | BUFH NCD
(AT DI A ZEELL L TOD 2 ENT0 5.

R T, BITERN A OIMEBCR CHERLEM T Th 2D Z L1k, ERERAR (UCS :
Universal Coverage Scheme) O FHETH A THILS, EREERAMEEFT (NHSO: National

3 VR 24 EEBUR BRI MG 00 L B [ =— K3 B Hrflir v U —2 Bt~ 7 4 F v LR— R (LT,
DR 24 FFRE=—AFET 7 A TV A= b EFFTD)

4 The Health and Welfare Survey 2006-2007, National Statistical Office
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FRREA Y U — 7 Z M & U TSN TR L CE 2 2 L S,

FAYE N 7 7 HERARHIAE SN D, BIFRTOERE OV I 2 L—1 3 U2iF, 2011 okt
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FE : BHEOEMBEEEFONY FEBEMEREE

FHEEAFICE D ZFE TLV =R, BREF \

> HEOY)Zv21Z280WTH, BFROFXFIEAR OGN, TUR by TH—ERNRMIZITH
hTuha,
> ERO—EEE. R—/1\—L Rk,
> REANER CHREREMICER-N TS,
C BERIFZFIZDVWTY U HTRELLCERS LS HIREHEY

_/

6) 6 H26 H (K)
a) JUNPREEEAER TR

JUNRESREAER Y BEMB TR LY | RPEOBER, FIWN AT DA —FEE, IEf]
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ARG EIFFEATE Z L ZFEICR IR T, EHBITED L U LW E DEFhE W =720, HEAE
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BLHO, HEHLWERIEEEHR TH T,

Z D%, FIRF RS, BR L PRROVBEEESIR LY . TR LA t0ERE A

16



BRI T L) EBLUIS#ERIM TN,

i
BEH . HHERRUWTEBIRICK 5EE
b) JEALRRERASAHER AR D T A 7 AR > MZT, ~A 7 a—4 MF FriEiEE % 7

ARz, WBHIN DTN~ ) — 7R e a3 DRkE Th 205, SEERAERATIZ,
FER T & B LT ERACERERK « SRR ERBET 2740 7 T4 & L TR,

BEE: A4 0—%N EOA—IUARESNOVTTONT, £MREER
B, Y47 0—9WFREBZEICKY., 2/0A— 3 —DAELRE.
Dy RTORL, V)= KERBET D,

17



BEE . Y4904 WW EDa1—ILHKESN=-a2TFRH, ZHEDEERIR
MEKEX, BFEREHRINTLD,

RAERR 7 SHIL XD (Y R— R 20 M O0R) 25
BIERT I ALK KGEBBBBEI 21— VO ERBAD X —H—TT.
BABORMELT, 2 B00BPIN L TEDNTVET.

Rl AE 0.1ymOMF(Micro Filter) il = B OE - 27 PR IAGE DBRBE AT IF
BIUENR-UPBHY = FRIMHEASBG

AT —HNIMER I X (8D
2T LSRN BRARTY.

WAKRTY 2-& UNA-G20A

Sam Patricio Waterworks (USA}
30000m¥d  300modules

BE : JBIER7 S WILADEFERTHAH YA U O—FHERIBBIRIZ DL TDRHA

(SATRERY FDINT LY & YRR

vV VvV

THEELFIEDEFE TR, REF
FRRRTFREIC K DORNEBENMEBIDEELE FL—=207 7075 LOESE,

Super high flux dialyzer ZEfEE THRAT S &ITK Y. RER®. 2v1o0507
YR EDEMDH DTN FIEEDNRMIZBREL. BEREETOBEN 7304 F—2X

S EMNTED,

MERENBLR A I 0—F MFIREBEEZRLNWE, BORRRERO=HIKIZEY.

BEIZE L VBETROUEA AL,

~

J

18



7 6 H27H (&)
a) RoTBRFEn SRS

KR WIZEBT DUHERARIZ NI D, RO EITIC T2 RUGHR, A mEL D, [R5y
IRy & HHE U CL BB AM B RICER D $lA TV D, # A Ofif s b Lizw, ) &
DN %\ N7 =,

WHEED IR, T4 A TIEIRINFE E OB AEE-CHEHTR R 2 FITE A LT b, L,
HARD AT T A =L@ EEE I L OSHTHRAR O K LE DT, KITBIT D OTHE %
WL CTENHIRZ 7O & DIADFEDNTZ, 728, ARBEHIC WL, 7 A 2 Aft
FORGERFRINS TR SNz (HREE 2 2/,

b) KOG RKFTOiEFE
KORFEFLM BRI b 2 — KHERISEL Y, AT A MIESWELIT
DENGER TP LT,

- AAROMAEHTERE DR

- CDDS O

- [EFSEYETH 5 1SO DIBHT A S HLLE

-« AARBHTIE T2 OB OWAEDIRA
Bh 1A BRALE

- CDDS (281} Bk D SV A FL 1k

- BT O AR EE R 51k

- BT O R N R R

BE: Mkt 3 —DMREICEITLRPERDERT

WHEAL, ZRgh b AR 2R ST, Br CEME LT, BRETR0 & 5 L ERICHY A
2o KAEBWHELDERIZREEN i T, HE LISREEB OS2 6, oSO Bk
whHEAIZHR L CE O @ a2 340 LT,

CDDS DA h AU v MZOWTHEERFICHAD o7z, BlZIE, BARTEITRIL, HHE
ATC, A BN - B IEMEIE - RO K% 1:1.26 : 32.74 DR TIRET 5, XA Tk, £y Y
A ROMEANAEHTEEEIC AR E BIROBMERA MV aRHE LT, MARBIFEED, T AB
Ml - BAE CHERG IS4 RO K& BFROD K 95 2R CHBIMITIRS L CEITRZ1ERRT 2.

HARD AB IEHER OFMILL T D LB,

AB IR [BRFES o4 —4]

A 22311 /6 U bv

W 4 B OB CEAT 5 AB IBMERIT 45 U v ML | BETH D, AHOFIECTHBITHF
MINERE SND Y AZIBEZT 6 Uy MAVGHAR MLVOFIZA-STEY, MERZ2TIUE, 1.5
U MUIBEEI D,

19



—J7. BAJH 0 CDDS Tix, BEEICRRE SV OBITRELETEE D, IRz~ T
Zfi7e AR E BEyKRE RO KEIRA LT, AR LIS Z 45y KA ROFEHTE =4 —4&
ECEE TG T D,

HAD AB By ROFEMIILA T D LIV,

AB R [HEK ¥4 —4E]

M 1,312 /10 Y » ~v

W 4 R OB O 5 AB ByREIL, AR X 512 AB IEMHEHE T 45 U > FL [
FHTHY ., RNUDOFRETEN OFNTEE OBHIRHIER Sh 556 Th, CDDS O8&13E
FRBSOBNTRE FEDTER L TWDHOT, HOHFRERNENF]X, 6561 /5 v hL [ &
FLEHTIUET TS, o, BEETIBIMKORED, BAFSBITEEOLAIZAS L
KHNCHICE 5,

1> THARIZIBYVTIL, CDDS 1HE A HZHTEEE DS E T~ TL 1 R OZHT TR 1,500 [/ &
FHOBHEA FOHREEI L TD, T, FEAFSBHTEEIC AB RHER 2 EEEA T
v ML, BRI AT O 97552 A M BHIBL T, & A OSHHgAligIE B ARIZ T
BNEIE D bOD, XA OBHHER 2 A MIAFE S ED TR 2,000 /35— (%7 8,000 ) 720
T, BT = A NEEOBIBEIEIIN R0 A 287 MDD T L ERHEAITRR LT,

Mx T, UFy REA TOBHIK & Ll U TR 2 A 7 OB & CTld, BRZ A 7 13efiE L
THENTREANERLT 2720, BT E A N v 7§D A=A % KIBIZHIKRCTE 5,

RAED R LT BARGIILL T D E B TH S,

50 5 OfEAFIBHTERE LV 722 2380 T 100 NOHERAEHT BE 2 & B4 28l . 100
NOHEFFIMEENTEE 1T 1 0] 4 Bef], BT 500ml2y O MGENT 217 5 S6. 1 0%
Pridiz i 51213, %9 16.44kg (AR 6L, B 8 7.56L) 7572 % BeaR—/ V(%5 23.6L) % 300 i
I L7 U7 57wy, BRI L T4932ke, 5F 7,080 & 725,

—J5 . YR Z A 7 OFNTIREAE I ATREZ CDDS ZE-H L= B#hiiak ©. [ U4 Cifiigdt
2175 & LT, AWRIIAR @ 2883g(A ik 9L IZFHY) B ¥)A 1030g (B #7 115L IZFHY) » 3t b
DA—FEITRED HAVIZH) 11.9kg 7B 72 D B —/VRI(AFE  15.3L) 36 4 COHTIE CHide, EHEIZL
T 4284 ke, FREIZLT550.8L L7225,

FREICLTUS DL, HEIILTI285 590D 1 L7420, BAR—Z L LT HBESLo 7B
BEIND,

/ B AL AT T, R

5 L EHmRE.

BRI Z A TIHIAFTERL,

\\k BOTSVEELALEEETETOZDOMNIDNTARNCEBR V=,

~

> EEERICAVSKNERK TR NSRS A VN EERET S LIS, BRHKEEICHIETES
REEHEFT 502X, BEMGKUBLRTLDA VT VA EREERIBOTEETH

> SATHAEREL TOAMEMREAEE LUV Y F Y UBRHARICHEART, BARDOERE
RTHEMICRRSNA TLSHBAEOALSEETHRENEL. LAL. DX 5 TERDRH

> BXKIZ 4,000 fEERLLEHDEMEZDKEELALL, ECHIBHTEL . BITFEELLShTL
% L EBERENMEFSOHE T2 M oA - TES, GEiERMICMMAL <, FrIc

J

20



8 6 A30H (A), 7H1H (K., 7A3H (K

3 BHNCIES T, KOKFEFMRMERGE i b o ¥ —ORIEB SO HAEDHE
L DB L E = R by, MIEREOFE 280K UER LT, HEEIT 7Y
VT REERETIEZBG UL, EEEOEM A S T, KIAITIHE A DBRR AR 5 X<
BhEsE R A T I T o 7,

WHEAIL, FHREADIED T T, KUBEEES LOEITEEOR T ) TR — b,
HEBOKETNTBIRE 7Y o 7T 5 HiEEFO, FEBRCY U7 7 a0 LT,
KTV T R— NG 7 LT BEREOKE TITENTRO—5 L, BEHTENTH
RERAEFER L, YOV TME, =2 R RV UEERA FEIT S 72O Fofiiisbt s 4
—DIFFERITTENAAT,

7o, WUEHAHMEICRIT DI IBRICE D . WEALTZEM D 2 HIRO L O &EFH Lz,
UL 50m 25 A (1)
Uy 25ml 0A

HgEr 18G 100 A (1 %)
IHFVT 4 E=H— 26 i
M-TGE 7' & & (¥Zith) 26 1
Mini LAL 25 {#
TR S 2 {#

TRSEEDIEED T T, KUBEEE R L OSBITIEEDSY 7)) o FR—= b 7Y 7
LIDRETATBHTE D= B b B2RIE, AAROBHTHER OB TRIZIET Y K R oo
BAD2L O TEHFTH D Z L AAHEAITTIE LT,

21



FEX

IR RO UBBRICERLIIEHERD bR/ A—E S EERY I MY
Ab=ILLI=AYa L JICA U—)LEBEBEDY—ILEMF LT, BHEEDTI VK
U UHBROEREIER,

BRIV MO UEBRAEROBHEE

i

9) 7H2H 0K RLERERE ARG

WHEAE IR ERER D BIEANEH AL B IE L, EICRSFIE TR LR ORNEZ T T, B
Eile, BHTHRUKOREETTIE, BHTROBEET71E & KB O A T ) 25K ElZonT
FHIZ, OO V) =y 7 OFGHE BEEE, SERARIR AT A FROETE S
A7 A HIZIIEAB = Y — VORI 82, BHEEIZESE T T,

WHEAIL, BHTBHAARFO ZERMRILA WAhis, BE BEEE R A, B HREE, BEOFE L »
LIEERER RN RO B IE S8 % fE SASH B RIS 22 > QU e, BB OFIRO P AN EHEIIC
FMr7 ) = 7 OEFPEFFIES LT, EREFEOT RS ARBEOZFE R 7 r
TN AT ML €, AHEAE IS L T,

IR LERE RS BN OB IR KK E R TIER< . #ITFKTH D, HTKERRE LT T, %
EAIC, ETHTKFOERE ~ T ZRET D, Dk, LEHOMRZE (RO) MA@ L T,
HL LTKZ IR T 5, T DRIT, BITEOKMLEEY 2T MZED LW D HERIZ 72> T
Tro WHEAEEDFFHII AN a7 HNICH Y . So a7 THNTIIHBRIL T 2519572012, #iT
KEBI T D T e PERIE STV D, RALEBER SRR O N ARLEREL 2 Bl < 77
[P QAY"

BE: WEfl (£) RUIERAOESE RO B (B)
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HE T, B THRORIMEAEIC DWW T EEE oL Y — L Tldfid TA L— X T b
ZEEMER LT, AMEAIT, I AT OET A EEREREZ > T, IR Z R Ehm O L
TV -,

BE  RIMKREERZT HPHELE () RUBFMEEAYE S —ILVERITBHEE (B)

IKIMEELZ — Y R LI, IHEAEITEE IS LT, RO 24&E & CDDS % Ry L7z,
FEENEEOREZIT T, EENEZIHEAIC RS T, B DOREZZE L BN LIZDT,
HHEAIZZINFE TR L TE SN AT 4 IR L—D\W L D OB TH- 55 A eI
LT, 2720 oA TERISE A R E DT 2 LR TE T,

BE  Ef&EOTIZE S ARKE BIRRDBHREE

BE :ROED1—)L0AF URMIEH 5 L LEERUFHIHREHE

AR & B IR OTRHEEE 2 75 L2, BRI BT 2B IMEOHA RICAE THEIT®
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R ORISR SN D Z 212, HHEAIIRGE 25T Q- BT OECE OE W O
Tk, T <ICTHENT=HOIFRBEIEAN LW SR & G 217> iz,

—HMDOWHEDEAZIZ, FHEAIZZ A & AR LR LERER S RN E OB i 248~ LT,
WHEDRR A WS LTz, BMA /3L, FRBITS T o To RO KRF- DO eA,. ILEFER > EliR
WRIOEABEENR & BN, R TP LR Cholz, WIERKIT, SINEOR TRk 72 E5%
IEMMBY . EIZE - T, £727 V= v 71K o TRIHORISHEM A THh D Z L 2SNE1T
FRE U7z, TALERER BN E CIR R T A2k 2 LB OIS S Y72V FRiD XL 91z, 7V
= JNTHALL TEY | HUBO R BT 2 1E D Z L1320, | LA T2 Ll
RLT, XA L8R Y BROFEHTZ V= 7 OEFKENEN L 2HEAITWE L, BT
AV

(100 7H48 %)
a) WHERRH S 2

L7 7 NIRRT VT ORHEEIZ X B BRI RS AR, JICA A6 I L7 i) LT
OBMRE KT L, X AT 2B OB E 2 BT DAWHE DA EOHE 21T - 72,

BEH, ¥4 TILBHTEEEIL 4 T ABRFET D & SN TWAH, FAREEI3E R | ERER
{RIEHIEECIEIPD (IEFESENT) 25 TREEEINE T2 [PD 77— A MBUR) BEREIN TS Z
L BRI U=, ARIOBHEADFTBI T H 5TV 7 — Mkt ClIgiskiisk CENTRIEMM Thh
TWDA, HEEZ BTN O NEHEDBITRICAINT, BITEEAINIEE DO A T ) A %AT
STWVWBAHRICHEE,R LT,

WIZ, FHEF OBV IHEA DR T2 BEESS=E Y — RE & b IcilE, HEBEWRPE T, of
A EE ORLE S O N BB LE > T aIEhy, 8 A OBLHIES) CHNiiT/E D
ERBRIZOW T HAHEADH BRFDIR Y 22 L, AR E CICREREZH L TlEin e
0% SNANCY d W= 3Y 1 Oy

BRI TR, JICA EETEE RO BB SHIED BT IUN A T 4 IS L—Z R 54
KRBT ARSI OWTEM SR Sz, ZAUZxf L, CDDS O2EEIT AL, #1477
A P—ITNAEAL B A T 1 5 v MIFESE AR A\ 2% T LT s B2,
Mz T, ML H R ERESE T EFRIFIE « BIRAHED O T2 9 LI ER O 2 2 M
LT, RAYDOT7LE=DURAD LI —FETERM L TWAEEICHIIT 5 LT, 5% e3EEM
TEHLITUZ I N —T7 2R TR LS ENH Y | REOEY FAKEEZ DNENDHD, £D
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T2ODAT LW Z EDO X ITEZ D0, | EOaX s Moz, 7o, HEEE
OWRHEEFEND S M CIIEENRR AR E T 57 EERBE S ITHE RN L H D | & O
BH2 3 > 7,

b) WHERRIER S (FHRERE 3 LU4 2 H)

A

BEUGE TIE, JICA ORFWEIMN D HHEEDREICH -T2 THRDBIT Y AT LAOF 8% Tk
T DHHE IZOWTOERMNH Y . HHEAENDIT, & TORFRI AAGE Ciifi S T D572
BREEHNMES NN S DB A 51T TV D ERICOW TR S V-, £72. 5% 21 23609 53
AN D ERIZOWTOERICR L TiE, WHEED G, Z A OFBHrEdiE L OE#RIC & >
TR RO HN 281535 Z E R HMER, BRI Z LIRS TRV, a2
2 LTA B BAHEICH IR EZ SN TV E 20 &5 Bk~ Sz,

c) P - kLt v a v

BE: #ELtToay, MEEALDA vtE—2 (B) RUSMELSEE (H)

BTl ROKFORMEEEE, JICA OT)IBEF, MBALRROHE FREE T ESRIE - Bi%E
AHE LV ENEINDSNIG AR NIRBOHK TIZ ST » TERENIRR ST, D7) T,
HOLRIOFHER 5% % A TOBMIEBENZ 72T TR L & OISO SEE S Fd S,

17 RN D IFEOE LB 7Y 3 U2 B, ROKRFEFHROSFILEROEIHIC L DFMAOHE, K
Gy VAP Lo B OIEF B R T 0 D O THRES, 4 A OWHEAE IO FE L IR Hi7,
BRI & A CTOTRENZAT COWRBE BT, Foeh el ] & 72 -7z,
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3—1—3

PHERRFE £ &

MEERAT (21 OEFRICRIERMY AhzL\Z L)
KE#E

CDDS DA \

PREE(ZL Y FENRS, X—/—L 1L

a2\ N THHE & B - )
FUKDFHLEIZ B4R 7 1 L2 —RASNEBBE OREA AR
A254 2 HDF 3 HHKR— kLTS
EEDIRELIC L Y BREEREROERNHRFTE D
BITRIFRBBEEIC L DEBOHRIELDED D
EEVNELEHTIITHS

HBKZA D OMBEDHRE (KCHK—X) X

> RERWECEN, WIS TLF I
ETRF_(Endotoxin retentive filter) MOJA

> EHKOERICK S, BEOEBEEHA TR

VVVVVVY

XA 7 B—% MFEREZEDEA
> THO A—H—
BIKERESE

vV V VYV V¥V

YE[Za—

B 44754 H— (Super high flux)
v S FHEDE

—JLYKI)—

BHE/ AR —ADHE

YVVQO

TEEZREL. 21—tk EHATTRE
> EEME. ﬂ% IV RO UDEZR—RBEILERT,

AT, BFICELLY
v o R=IN=INTTF J71947744f—(

R TR THIEOERICHITTOEE 7055 LDOER
%< ODEFEJ“EPG))\F%\TMEH LTHEZEITOTLVS
HEEENBAREEZ oh, BDhA KLY

EBTH

ARETHE

Z&HHD M, 54 HDF

BHAMA T4 AINL—F—LIZEIFT R
> EROT7YITT—k
> aAvHILTaVT
> WELEMHMOME, AVTFUR

SEROBRKNEE \
LEE A DKEHREERIZEITTOEMFAER
j{bn—#71h%®&%t%®#%®ﬁ
QDS%AEﬁwﬁmtﬁA%twﬂxFﬁ
R
BMEENTEOMKRE S CDDS EAY—AD
FTYEHE
ﬁkwﬁwﬁﬁwﬁ%\xyifyxﬁﬁwﬁ

LB COAMY Y —RBEDT-ODIEGRRIE

/ YV V V V \7\7\

F—=29705 5 LOERE

11

fRRT NERE
> A4 OEHLGER~OXE (11 A~4 A
[TKARBAREE, KEHNEILT B) *IEHE

RTHIZHIL, KELBEERET V)L,
BE 3 4 BXHRD LRO 7 4 ILAE—% 2 BB TR
LTI S Mo,

> TEMNOHEKEEDFE
ST O—FFR MEDEE

> EEIAZ—FBLTEETLI-ODOELL
TR EEREAREL. BEMLEF-oTL

m\
— BRI¥HTOEREF—LER
> . KED SBNSNI-EANEBTE
tﬁhﬁbhruéx917b&a&tt
ERLFEINDS
— CDDS FHEMHREMEICOVWTHRETZE
. BMERNICEALTENDREZHAL
\
> étﬁé)ﬁé!

> BAENTEZIVHILE Y FOR
k A, €L T & YIEBERROBEE /
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3—2 IRhEE
1 —3—2 HHIEHE) ICCERRLEZSMNMEHE E BREO LY, 3 [\lZbiz Z A TOHi
INENVE T U=, LIS T OVEE B OfE a5,

3—2—1 KOMERE
1) By

HADOBEiiax CIHAMICHER SN TODERBRS v b Ex v R o RS E 2 £
BiAA, EOMERAFEERIRRUIEE T 5 &, BARNE XA ANBIEFRTH 7Y 7 LT,
K7 o TEINCBIT HKFPOEE = R R OERNEEFE T D, T OFREREITIC
LT, SaEHmE{ERLT %,

1) HIEHEEs
a) T2 K b U RpE

AHFHE O L7z b/ A—2—3= (ot RO
ETHR) &, 5T 74T 4—L ) F— MR %
BRI L, FRBRR AL KV EE T o7, ¥
U F— MEBE TR, BTEND TY =0 2 FHHrs &
RABITEICDINTND T, hFy ) A—F—3
S SABITRICHE LZ, BT VY=UFFBIFET
R LTRGBS DM B 2R T D ARAFRIA Y
P INVE (BFEHE) WD Z 2k, B3 . _
FBTEITRE LT h¥ v ) A—F—I =T, EffE7em N U U BEENET D 2 ENAHE
1272 o 77,

Ry A—=H = =3y a @k LT, =0 R RSV URERRET 528, M), €0
MEY 7 h7 =T (FXI~vRAZ—HATI=) [THARBE R THT2T20, FREROBE~ =
a T NVEARUR LTS, 24 N2 & > TUIMEWBEFR LW O TR o7z, £ T, FehigE
T2EDBTATFERORE Y 7 b7 =T (v~ ARE—FATI=) ZHFL, B3EZ A8
HYEENZFFEOREIFE NS L C, FGERY 7 N 7 = 7 ZliEbed /8 242, VA h—/L Lz
7=, HOBETFEARRERC LT,

b) AR
AIWHETHEH L7=37mm 27 + V7 4 E=%— (PALL# : TAGH) BLO3/mm E=4%—
(7 KR Ty 78 FHER) %W CHIEZ 5050 LT,
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BIHIEENClX, Wi ORNA L, 37mm 7 4+ V7 4 E=%— (PALL ) B L' 37mm =
H— (T RNT w78 OmGEHER L2, A TOFERFIEOE OIS BRGE Clie < Rl
THZ L KET D ENTE, W AAGEOEFRE L2 o720 T, JEEER
DOREFIIEZ AR LT, 1E LWMERFIEOBE % Fli L7223, mittOMmi ¥ > MIBWT,
VST & RS RIS I3R DL oo, AREEGE I I K vk S e a e =—8E T
U T A0, FERSHD E TSN LB D, AEREICBWT, an=—KEh vk
THEEOFERE LT, 37Tmm E=X —ORGREHT T, 74 VX —mEFERE L, ThE T
Oz B —TIREEET D LI E 0 BEPOEMICAI DY MR TE L L& BR LT,

TFX T 4T 4 IR TR ESE OB 21 L T DS L1, LITOE
SUNE R T T2,

Ql: HeABRiE O & & HER AR 2
Al: ERATE IR T 50mL, BERAFBRIC <, ERBUHSICHE S, (25°C, 13[H)

Q2: D O THEE LCBE, MEE CERWEORRN T T LE-T, Z0%A, 37Tmm =4 —
ICRESNTNDA Yy v afifRZ ML, 1 Ay v abllVORBEI Y L, TOMRE
R L CEH L Th Ko 2

A2: FERMAIZIBW T B X T Ch 203, BHTHK, EITIROKEEE L L C ORI
1% (Membrane Filter /%, MF {%) ([Z3BW T THILTORLY,

Q3: EREr —RIZBWTHEBRIK Ol &2 V7 < 75, & LI, #BRIE % 100 f5AHR L T
FRLTHRVOMN?

A3: JEEE A /D72 < D LRI CHER BRI AN S A7 ATREMED & < e B 7o i) Tl
72N, WEERERIE 2 AR T 2 ARG CIERLE > TOVRWAS, ZOEITED AL TR,
PR IR C & EN TV D ERDN DR WA b AR FIETH Y | K& HY
SN WERBRIE 2 E T DA @ O R2A FREHHIRC TGE 2R Z VY, ImL O#
ARBRIE AR L, (BYOEm 2 e E R S 5,
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BE : BREOHKF

2) Yo7V T OWE

TOBEEL, H o7 o TEFROMR L NEFEORRE RS, £ 77— Mk, A087F
Y UAT 4RO THECTHD, WHGEIIC, Pl & B ERII Y A TV D8k 723 00>
60
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W BAROFBHTHIE DA IR E 7 T
TAHEINCIE, U arTaoY Y o SR— b
DFRIE ST D, HDOEFEEIIRD KA DB ZE DR
TEm, L) U TESICEE D RO Kip L%
YTV TTHTENARETHY , o, U
T R— MIEEC = > 7 BN DIZT > KA
NR=ANRAELT, WOBGEZIET 52 EbEZ b
TWD, &EZANR, A DBITETITED L S RBlRE
IR, TOBHED X5 \ZIERES G 3 5 IRERER Lk, o7V 7wl
7=

TF X T 4T 4 —IEROBITETIL, LA FOEER OFRHILOEFT (RO IEE., RO 57 1 >,
U 2—RZEDKFE, RO R 741 >, EAHBHTEERE) @ RO KEFBITHE XL OEEEOAEK
OV T EToT,
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VU T — MEBEOEATE, SIECE ERE STV TWDEFTNV DW=, o7 ) o T ERTR
RESNTZ, TOHT, I T7Y¥=UXFTBEH=RIZIT RO HE) 2 LKIFITHRESNTEY, RO
BUAE7N A i & B RHED 2 RFEIT /2> TV ez, LR ORVERIOFRFILOEFT (RO RE. RO
G T A > Va—REDKE, RO RV 74 >, BAFEITEEE) O RO KEBHTRE L UOR
HEONEKRDY T T EIT o,

O

O

O O O
O

IRABHTEOKQBE 27 MTIE, RO A 3 AFEH STz, 1 BERIZ 2 ADNIEFINZER & S
NTED, 2BEEIC T ARE Q AROLHIKNIEN) Oft 3 ARKE/-> T, 2 BEOMEIE, &
DAKEDXNRO KEEHT HI-DEEZOND, £T-, hT7v=UFT@EhELIKT L LT
v RAR—=ZADD I EVERGEIZ 72 > Tz,

LU R ORERI OFRIOERT RO MHET7 A 2. RORED T A ) & U a—REDKED RO K,
18 NABHTEEE OB L ORHBROKEKDY 7)) T afToT2,
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3) KEIZEIT 2 2 ha— o 7L ORIERS R

A A OAGEKIZ, @, SN D Z 813 A NTHIROL Y R MU A2k
Bk Z#Ee, AICHLEND AARDKEKEARD & XA OKEKDOKENS D Z LT S
ThbHizH, arbr—Lbe LT, HROKEKE XA TAF LIy bR MUZ A 728K
DxEY KRR UREERIE L, HAROKEKIL, 3 DEFOKEZICY 7Y v 7 U TRIFAIA
0 TNV AIL, WEARRE TR a 7 IGED, 7F % V47 4 —bi & vV 77— Mok
BELZMRY ) A= —I =T R XU UREZNIE L,

FrefEttar ha—n e LT, IF v U 4T 4 bt d U T — MEbi CHEH STV 2738
RZRBKDT > K h v U REZRIE LT,

& 3-1 BABHDKEKDI Y K M2 ViREATERR

7)) VR REH IVRMEDVREE
201449 A5H 3.894 EU/mL
HRED FREX
201541 A8H 5.500 EU/mL
20144 9A6H 1.141 EU/mL
#HN)IE HEmH
201541 A10H 1.445 EU/mL
201449 A7H 0.254 EU/mL
BESE =+
2015418108 0.126 EU/mL

HADKEKFOT Y B hE o B, MBS SN K& o Toid, B LA TRE AT
<. ZHMATIZBE LR THLIWE I THoT=,

— 5T, HA DLy R MVAY BERKOKE
DOBNTIL, REREVNHT, AOEEIZTF
¥ AT 4 —IFET T RO~y kAR kL ()
LU T — Mkt 7 > RO~y R MV (F)
Thbd, 7Tx T 4T 44— W7 7 ROEERK
DT R PR E T BRI A (0,001
EU/mL Aifi) Tdo7225, [RYREFE ClL B 7z Blo
TG 7 7 > RO~y AR FVEEKIE 4.608
EUML $& Y . FROKBEKIEHE N~V Th o7, —J5. vV F— M7 T Rk
KOTZ R MF R 0284 EUmML Tho7-,

fEth= s b r—b & UCHIE L7 R AKIZOW TR, mRledtic o B R 3 O R
FRHIIRFARNG T~ 72,
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K32 FADIRTINIA—F—EFHRABREKDI Y L VRERERR

Yo7 VTR 2= IVRMXDVRE
Ry MRML | SFYI4 T4 2014%7A318 N.D.
I=A 1= SFr94TF—FlR | 201447 H31H 4.608 EU/mL
BRK S 5— MR 201448 10 0.284 EU/mL
FESTH SFNYI4T 1 —¥AkR 2014%7A318 N.D.
#EK 1) 5— MAEkR 201448 A 18 N.D.

N.D. : Not Detected =#&HFE R ki
S/ A—2—2 ZO%HBRER : 0.001 EU/mL

4) RO BEOVRMERE L D7) 7 R— MkiE

TF XU 4T 4R CIR, 1R X A BHEEh A 32 L7 2014 4F 7 HRE Y bR LR
FRATITFEN G LTy, FRIORT X IS JEEDY N T 8T TEFEMEDMEU ER & 72> Tz,
RO EEND RO KO AN HIBHTEEE N OBHTROAEE NS, 1D N TERWIEESHAFAEL T
WD EIIEZ LW, T ) T REIINE BRI TN D Z ENVEE SN,

K33 FTTFYVATA—FRRDEERERE (2014 F4 A~9 A)
4R 58 |6A |7TA | 8A 9A

bV 10,000 25
RO [EEH% 10
RO ##a51 > 0.D. 36 6 26
RO RYS4 > 0 OoD.| OD.| 533
)1—RE Kig o.D. 36 9 30 2

BITEE EHREDOAD

G (W)

O.D. 0 28

Bifs : CFU/mL
O.D. : OverDose (A2 FTELELNFESZH)

Z 2T, 8 AHENENHENTEEE OBHTIR T A 2, B
TR BARDOY T ) I R— R ERRE LT, (ERORVR
RECENRE 7V v/ TE b EHIckE LT, AOEE
%, TEANHBHTEERE OB T A > b0 7 ) o 7 G
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T,

72, RO KOBEVETHREFIEE LT, BN O RRFEE & s ikodeEs g L=, %
AUE THPAEBEIE 2,000 ppm OISR A 30 53 HIFEE L2 %ICPe8 L COVeds, 8L 20 7-%
1%, BT 1,000 ppm OIEEFEEA 12 RFEIFEIE L, = v 7 8108 BABAZ 0 IR U Gl 1= 2 1
W, —BRER IS T D kL eoTe, U T — MAEBRICEBWTC, BT Y =T X FEITE SR
BT & [FEHINIT 8 D BATHIRR 278, A X v T NRR D720, (ERITIEETIENTE—S
T\ o Tz, IHBEFEOER, Hi— S CGEHIILTWD Z L EE Sz,

FREE Tl KEREZ S AT LA~DT 7 a AR ERT HEMNHEZ . EEEEY
FHEOEE « FEitk bEKEOTEE L & HICHYIOKERENER SN, B IFYv=U%FF
HreE & BT EIC I T HIaNHEHE TIEDOERAIEZEOKEMRER R E2 K 34 LK 3-5 187,
ROV 7V EIT S0 mL, KIETH 45mL TH Y, n=3 OPHEE RIS L T 5,

K34 WIV_JETENZEICE T 5 BHEESHEDERTMROKERERR

Baseline BT T HR—DE | 1,000 pom®D BEFEEA R
)G ERR FAIRYRLEDBIFENE | 12851 B R DAIEE
EEH  [TURRERIY | £BH [TURMRLY| £EEH [TUFREY
(CFU/mL) | iZREE(EU/mL) |(CFU/mL) |EREE(EU/mL) |(CFU/mL) | iR EE(EU/mL)
ROJEE % 3.22 3.51 1.10 0.037
ROELE AR#f [RORYSA 1.29 0.54 2.90
BEARBEREE 0.33 0.019 3.43 0.21
ROIEE#% 1.00 0.28 4.16 0.003
ROELE BHR#f RORYSA> 0.24 0.012 1.01 0.01 2.97
BARBEHTEE 0.11
J1—RE Kiz 2.18

& 35 N\ABNEICH T HBEEFEEAEOERRTRDKERERER

Baseline BT HR—EDE | 1,000 ppm®D BEFEL AR

BT FRIZVIRLIZDAITEE | 128 B Z 0ORIEE

EEH  (TURMLY | £EHE [TURMEL Y| EEH | TURRESY

(CFU/mL) | iB@E(EU/mL) |(CFU/mL) | iR E(EU/mL) |(CFU/mL) | B EE(EU/mL)
ROMIES L 4.89 0.02 0.002 0.08 N.D.
RORYSM1> 2.30 0.30 0.001 0.1 N.D.
Ja1—RE kit 2.4 1.73 0.001 412 0.001
EAFFEHZEE No. 24 or 41 0 0.00 N.D. 0 N.D.
BEARBHESE No. 37 0.52 1.73 0.72 N.D.

PNAEBIFETIX, o7V
TAR— b0z 7B K
L CEFHRORE ZHEDT= 0 |
WAEFRETE 7 & R RERTE A
GIBAT0THZLICLY, |
BT L P ERTO AR " L\ g , s
TV R MU UBRBEIME MEAZ R LT, LU S, BT Y=U X B ITE Tl AN
AR TEHANEIEE Tl oTo, ZOEHEE LT, BT Y=U X FEIr=EOlE 21 EOFEED
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LT AVFATEY . EXMET 5T v B — U DSBS TH BN SN 2
ER—NTH D LHEI N,

5) = K o U BlBRICEsT 200kIE & okt

TFX AT 4—FPETIE, = R X Uiliige, ZETT 2 7 n 3 RIEOBRAEHIC
ZRELTEBL W, FaTrrar REFREROMER LT ELISA (Enzyme-Linked
ImmunoSorbent Assay) V£ T %, U 7 — Mt CIIABENORAT T B h o il e
Jiti L Cuhe,

Alal, Y A—F—I=THE LIRS D &, FoTnr a KR ORR
fiRk & U 7 — MEBTRAE OB R I T Th o 72, FR1T, U 7 — MabtRail <,
HEFH AR K DT R M3 R 0.11 EUML & CHIE SNVD5E, B0 7 v O\ -eIlE ST HEIC
MR H Y £ 572D T, A%, WRENTHRRAZZEHT2 2 L1807,

6) = R hE T Uil BRfE RO &
55 1 [~ 3 [8] & A BIMEEIRAC R %> ) A—& — 3 = CHIE L7-liiben= > K Rk

Bt RE TRICELD D,

£36 IVFIFIUHBERODEED

TSk

= = — e =
sk IT AT AR BARE P EE S ABHE
HoFL 5 R FIERE |F20RAE| FIERAE |FIERAE| F2ERE | FIEAE |FIERAE| F2ERAE | FIEAE
2014/7/31| 2014/9/9| 2015/1/14| 2014/8/1| 2014/9/10| 2015/1/13| 2014/8/5| 2014/9/10| 2015/1/13
K&K 3.32 2222 34.8 13.64 10.73 11.4 -— -— 9
e, A 0.153 0.042 0.137 0.069 0.027 0.012 - - -
= ROMRIE# B - — o 0.003 0.004 0.003 - - -
fE f’i ROMFESI 0.208 0.079 0.293 — — e 0.002 N.D. N.D.
Nl & | Yal—RE Kig 0.264 0.083 0.293 o 0.035 0.024 0.001 0.027 N.D.
N ==, LA 0.315 0.083 0.273 0.012 0.025 0.02 0.001 N.D. N.D.
N RORYZA~ [ — — — 0.01 0.022 0.021 — — —
P& N.D. 0.015 N.D. 0.019 0.046 0.016 N.D. N.D. N.D.
B EARSEHEE N.D. 0.021 — -— 0.037 0.018 — — N.D.
s N.D. N.D. - - -— - - - -

N.D. : Not Detected =1& IR ki
P/ A—2—2ZOBRBER : 0.001 EU/mL

551 [A1 2 A BIHTEENRFD /N 2 7 [XIZRCL 5 3 [ 4 A BIHWEBIRF D/ a 7 [T ZECTh > 72,
Heb b, MEOKEKITWENELT D ETTF ¥ T 4T 4 —FFEBREDSENTWZRS, F
F ¥ T 4T A —TAEDOAGEKRDOT Y R MV UAREZ IGT 5 & BARICH DDy R ¥y
VIEEO EANED N, LL, U T — MEBEOKEK TIEZED X 5 72l a1 »3580 Hiv7e
Mol

ZOHEBE LT, MNZEZLNDI0ET Y T7— Mt CTadalz & Z A, il ClakiE Kot
FRTCDEIR D Z LD GINNC o T2, TF X U 4 7 4 —bEDKIT S 2 7w G A M
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ML TWD, v U T— MABEOKIT b7 U ARG ARG L TR Y . 48R, BlKEE D
BT TNDZ N, ZOEHBTH D Z LT SN,

U F— MEBED/RABHTETIL. RO KFPDOT L R b F S L B C Ul D EEE 38D 6
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MIEBHT IR DS ARKERE C B L CldW D NS 2 A CO Db il 42 7 a7
LAYLANTHERLY B BN 8 D 2 & DSHEERINT 2R o T2, 5 2 MR ORBIC L v vy FoAH
PEZER L TR0, SEAICEEC Y MREZ RS LIRS 04m Oy MSERESIND TIE,

AIRTOBAK « PRI OEBZ N L, FEREBE LIOKE L 25 L olc7m T 7T
BUGT UIRETHZ & LT,

1

BEE : eIfH
HAREDETH D 7 L—F L ZITHONT BRI L, axE B Comat 2o L,

BE:JL—F2T #)
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3—2—4 BNEERSFRAE
(1) FREER

2014 -6 Ao 7 HIZS LIe A NIEB 21X U GEE 13 —1 A= ARE) 25
FR) . ZHE THIUN AT 4 B L—HERRD 7273 CFE L C & T=ENHHEICRBW T, £ REICH
—DIFNTIRZ WD Z &3, XA L[E~0 CDDS HAIZR L TDH A DEREEDEAA 72 AL,
D= D Z NI LMNE ST, £ T, Bbt CHEITR A BITEE 2Lz, ED koD
IRHEHMET, EOREEZ TWDLDNEAE L, 5% CDDS EAIZER L TORMYEL I T 5 2
L& Ui, MR, JPASEEICOWTS, EMLVHEBFHELITo> 2 & & L,

(2) BHTIROFERE & KBTI O HEIE
HHRPEIC W CEFEFEH S TOWDBITRIE. Tl T 2127 F v 7 47 4 —be Tl 4
FfE, vV 7 — MEETClil 6 i CTh -7z,

& 39 BITRDEELMAERICER SN TLDEMR

TFX T 4T 4 bR ) T — Ml
| mm | o« | e @mm |k | a
2.0 2.0 2.0 2.0
2.0 2.5 O 2.0 2.5
2.0 3.0 @ 2.0 3.0
2.0 35 (€ 2.0 3.5
D] 3.0 2.0 3.0 2.0
@ 3.0 2.5 @ 3.0 2.5
@ 3.0 3.0 ® 3.0 3.0
@ 3.0 3.5 ® 3.0 3.5

TTF XU 4T 4Pl CIIRMEBE AR L DB b 2V & L0 . JTPOES Y 7 AlfdE
V2 KD ABENRARET 72V T, BTIR T Y U AR 3.0 mEgIL OB AR L T, —
T3 BHTHE V7 BPEEELE 2.0, 2.5,3.0,3.5 mEQ/IL @ 4 FEEEAIREENIC & LTV 23, EEES
1[5 H BN Clx 25 mEg/L 2 L CBINE T L T\ D 2D & Tho7z (39 AR,

U T — MRBETIL, BITES U v AL 2.0, 3.0 mEg/L @ 2 FEEE, —J5. BRI LT
LJEFEEIL 25, 30,35 mEg/IL O 3 FEEEARREPICH G LT e, LasL, K 80%DIERITIL, %
HHlH U o APREEIX 2.0 mEQ/L, BT LY T AREEIX 2.5 mEQ/L OBk A L Cils %
HrFHATL TS EDZ & Thotz (R 39 HA-FY, [FHREE Tl BRIV D AIREE 2.0
MEQ/L OFHTHRITHE N L TR o728, SBEIFT 1 ELNICITHETE 5D L Tho Tz,

7B, WbE L © 3 I —AR3r— MBI A L TR Y, 7V a—AEHREIL 100 mg/L T
HoT7,

(3) HHEE F COFBNTIROIEELR
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FARIIZIE, TRbEE BT, BHTROREOZ T LM Z 31T D Mg 2L~ 7 MEIZK -
TWe, 9725, KIDOQI 71 RZ 1 > (Kidney Disease Outcome Quality Initiative, 2009) @ IfiLi
AN MEDBEEZ —5 v b L-YL (EFESMHIE Cafl : 85~104 mg/ldL) # HfEL T, 1%
DTN TN, Wb Bz, EIERAICIBW T, fIED /LY D A L~UL8 84 mg/dL LA
T EeUT 1 BBERmO LT T MREDFHTIR A~ L, 602 105 mgldL PLE&7e D & 1 B
WIS T NRFE DB~ LT 2 HEN & BT (FF % 7 4 7 4 — IR CIEiHEE L
SV DIAINZOFHTHRZH LTS & D Z & T, BCKAO FEMEE « RS TWD
DO Ly,

TIRBIERE LT, 9T v U4 T 4 —BE IR LENTIE D VU » NREE I N2 D DRI
3.0/2.5mEq/L ZfHEH L, —75. Siriraj 5t Tl 2.0/25 mEg/L OFEHTE A L T 5 BEDS A
DRI8EZEOTNDHLEDZ L THhoTz, LinL, BIZIE1EMICHhIZ 0BTk E ARSI,
HMERFMIENT 21772 2 TV D EBE OBIEFITHETE 2 o7z,

@) v on, VAEOER ['F - 327G (MBD: Mineral and bone disorder) D34
(RPSY =S5 |

MIFEHNT T MEE BFESY —47 > N L-SUTEBET B 720121, BTV 7 DRI
TR, HWRENEECTH D, DOENZBWTIL, FREOIKFIDRBREIL TR, 8%
BHaRR N TIEIF—DBHTHE (FL 7 APREE 2.5, 2.75, 3.0 mEq/L O 13 §°) ZAdif L
T\ % (CDDS IZ L AHEFRBHTIRIE) 23, < OBFILEESY —7 Y ML~V EER L TS (K
311, ZOZ L2k, BATIIEMSEITEE ML TH 220 vb 53, BRI T
BIAD L TETWD, —F, A DEFEOBIIEIZAARL ATV ENTH Db H T,
T DD TE L DEEFEHEFRRE) PRI R I 2521 T D Z &3 0hoTe, ZDOZ &L
IDS TIdfill 2 DEREIZGOE CBITRAE LRI DIRRIEN, 9 £ < A&EIZF 72 LT araetk
LEZ N (IIEILY T L s UABED Y ha—LREDT-OI, %< DBEEDS ki
B ERE TUEIE 2 589 L TN D) . 2070, EMIMIKIRE & EFEONEIZ O T H R
T5Z ENRE L DT, HERFIIRENTRRIEIZ I T Dt & SRR L, BIEEY R
BAEITHT,

OB B 5B HE B 7 (N=260355) CKD-MBDA AR Z1 &I Bl 0 L FE
)RR AEHI LB intect PTHRRY
TATEAZNTUSEE 250302 A EXBELL

DA e
a5~ mgial) | 179.325(71.6%)

14000C

RIS | AEBEE

[—HEEA BAREHEFS REAEZEEREHS HH EOMESFEDRR (201261231 BHE) ]

K 3-11 CKD-MBD #4 FS4 U EEBZEDZERE
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1) MmiEkRAIZEI LT

B A DFHTTA T A Tk, D7 &S IMRIRAEIL 3 » AIC 1 EEHREL 0D, 9F v
4T A —PAEBE T, IR REBEER, 7 LT F=2, DALV T A Vi, ~ETBEY
) ARBOBZITH L, B 1AL H1LEBICHERL W (BTN 2 AZex, 1 AZEx(C
B%72<), — . YU I— MERETIE. A 1L #fHEIC @ 1 BZEE) 2E0REIC
R U O 2 20 LTz, mbe s HIs, By 7 AL U7 VT 2 UAHERE VLT,
HIEA > D MEZFEH LW e, BRI VE S (PTH) . SGEHIBhEFIICEA L TI%3 ~ A
BOMEIMTHON TV (1%3-12),

‘ Rajavithi Hosital ‘ Siriraj Hosital |

& —EREITAIE.E1:8 e—BREXB 10, EdH
[Z2 B Azt 18E2LHY) (ZR1BZEE)

« WmbtE HICHHIE Ca 2BEIFHL TV,
« PTH, KWL ER3 vARE.
c bl FAOFRHA K74 TR, MBRER 3 v A 1 AZRERE L THEE.

X 3-12 #FFm&ESITEEOMBRREICEY 5ERE

2) SRR LT

FTFX T AT 4R TIE P D3y hr—/UZiE Ca_— R P ASAIDNRER S, Gl R
TV A3g/H, KT 45g/H D EE FIREZRE L T e, ZOMo PRER (REEZ
B BT w—5) v vk R (Allosteric activation of the calcium-sensing receptor) D3
RS AN E < . BRI I SN NWE DT L Tho T, EHRE % I o D AT 030
FEH & TS, EREKIIHAW OGN TR T2, 7238, AR % < OB T E R E R
o THENTIBRA 2T TRV, Mk s LTI FIRTH S 1,500 /S—YLINTa A M &HIZ
HMENG BT, HHIOFBEHZHRL TN D EB 2 B,

VU T—MEBRETH, P O3y ba—/uZi Ca X—A P WERINEIR S, @ RER L
A3 g/IH, KT 459/ H DGR E FIREZHE L Tz, ZOMo PWEHR (REEZ 4 .
T RT v —4) N 10~30%DEE THAIN T, bt ML, — AD-RE CRERNY
SN EDZ L ThoTz, EMRE X 20 DA O E LT 1~3ug/H) 135 70%F2
FEDOBRFIMHEA STV, FHERITHV SR T o7z, 4E, 10%RREOBE N, I
R 252 1T T &) Z & T, CKD-MBD D=1y b —/ U E95 L T\ 5 2 L MHEE S
Nl 728, [FARBHX. 7F ¥ 7 47 4 =Rt & 13820 | ERERERICIAL TE 5T, &
FAPED DT B ZFRERTECWDT2D (—EOBHRFREOBEERHLISNY) . Ca ~—Z P
ARV DIEAN BHERATECWDEBENR T F ¥ U 4 T 4 — R TEFZ OO TN
nEEponi,
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-EXMITIL, VO RERIT BNV ) LBFDFH (~ 4.5g/day)
-la-E43 D RFIEH 709% D BE THEM (IR ERITAELY)
(BIFFRIRFSHERIDBEX BARELERSHENGY SN, )
X 3-13 #FMARENEEORYERICET HEE

3) AWM, fill

MBI LTI ERR =Y 2o R4 =F HiH| (EPO) fEHC. KDIGO # 1 K74 H
AR L QW e, 7272, T EIEY 720 8,000~12,000 HAZ & HARDK) 2 fi5E
ML LTV, ZOERR, EAIBKRICKRZ00 (=) 2aRcF gL, hE, dERo
EPO % EIfEM) . BT OB OREZ2DD (B2, BHTROTFSLE) . FZOWTIAHTH
ol B, BRENRK L IFE 2 oo,

BT 2 aA R— A, ST > T oiz, TAREIERERE (CTS) OFfifFln e
KD, MEEZWIIMTON TV AENE D NIRRT 572, < OBEIL, BITEIEW D7
OB LIV,

a) MAEAHREE (PP: Plasmapheresis)

TFX U 4T 4t VU T — MEREOTI L A S 2 <AThIL TV DT, 2O
7V T L, TF XU 4T 4 —IRBETIIE=EIZ T, v U 77— Mt Cld s A@Et=s, i
R CT 7 = LYV AFEOHMEIT T TRV 5,

WO IZIBU T b | PP F#REEITAER] 100~200 1T ST 5 | BEFEEREC I B[],
TR OTERES OIS 23 m\ e EESEE A B A AT TR, bz, # A
TIETNT I RFIDLARCFICAD T2, A (PE) OAJiiAT LT D, #FEIRIZIE 20%
DT NT 2 HF 16 A& LT\ D,

—RNZT T = L AFRENPST S D FIRBIFLL T O 3 > Th -7z,

OB A% OFEHEG

@&agMErY 7~ h—7 A (Severe Lupus Nephritis)

@FIEMIESE (MG). T L/ LR & O R

WTHROZr —AZBN TS, FEENEEEZTOINCEZTRY , FHOFRELZ 2y hr—LTER
WHEEITH LT 7 = L ZPRENTT ST %, BRIEICER LTI, ABO MG OBIHIFITH
RODT, BRERIOTIAREZ BRI L LIz PP FREDIMTON TS, ¥ 77— Milt, 7F v
U4 T 4 RN TIL S T 16-17 FIOB B A I L T\ D, XAk Y 777 I U —TikE
BEDLO RF—0320, MEBOX T 23— MG 121X IVIG 217\, BRELSN It
PIFRFC T Tz, WTNORERIZIBN T, IIEREA T ¢ T /VRIORERIZERE, THEES SV
HIVTCND, v U T — MEBRIZIFI N A7 —t (T AV 1) BOBEREER RS T20™, 7740
A R—VERI~OBE RV ICE D & FHAET ) FBEMMEN TRV ER ST,
LR A T ¢ INBOIEEZFH L T H EDZ L TEoT,

BIROIEE LCITmEss# (PE) AT, —HSaMmiEssims, st
FIATOITOROINZ T T 7 = LY AFHEDEH STV DR DR S BARIZH AT,
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AARTIIZARDIERIC LT, B2 RIBRITEMTON TWD Z G, i - BEOLHINN G
B Z L aMElITE,

b) #RZHIT v o MIEESF (3% &~k PTA)

W v o RBAZESOHAE LI A 0l & LT, BARENE RRRIS v —2 BT —T NV flio
e % v R PTA DMTONTWD, 7F % T 47 4 —Jpbi, U 77— MaBEOWTIUZIB N T HEE
WNOIMESNE 2 HULIATOI TR Y . Rt E HIC2E L0 BEEZZIT AN TS,

¥ b PTA OIRFFEE L LT, ERERAR, ABEEZEMRRR (CSMBS: Civil Servant Medical
Benefit Scheme) DUV THUNDIIAZ DEFEIE 2 4ERHIT 20,000 ~N—Y MEREIR SN D2, Zh
X3 %> b PTA DA TIE2L . BEHT 78 AL LCOEIREN T —T VEE G\ AX 2T
—T P RAT T BROWEETH D, LLR b, vk PTALEI®TZ Y ORED 60,000 73—
YU ETHY, R0 RWESTEEOR LAY LPRPHIC L DA TIThR WA BRTH
Do

ZABNTUIZA MNEATOMELH Y | BURIFIAAF 27 =T 78277 (% FPTA &
Eie) OEEPECEET258RITA WE D> Tk 5 ThD, 4%, NTBIHEROEN
B E D BHTERE OEMTHRNSE SNIGAICIE, EYRICEDNAX 2T —T 7B A7 7tk
FERAREIRD, Vv b PTA HOBER 72 ENAX 2 7 —T7 7B A TIAHET DRI, Rk
BNTIE L E T D AREME N K E VW EEZ B,
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o

FE: V) 5— MAlRTOREMYAE

B &8

RO MEOEHTTR I 1E, CDDS A ITLE LT B ERERRBT R E oo L IR R W
72A D EEZ TN, TORPSHEZ I IR TH 7203, CDDS 23% < ® HARDBHEHfitiax TH
D AN B FTEEMIATON TV FHETH AT, MERWTHA D EOEMRND LivZew,
WpRfe & B HEFERE L LT, JRBBOLE L CWRWBHTLEBRE L2\ -, FO X 5B
IZITAETHEY O IDS TOXILAEBZ TR, BHIREER L2156, ZAEOIREITH]
AT 5 CDDS HAICR LTk, HERHE W) Bk bEF > TV, WiRbEE bICIEAIRCE#
FODZERT « 25 OBE BT E L COBIEEZ R > TR Y, BADENTZBITERZED TN D20
W2 BARMEZ LB ZTCWD Ebd, 5 FTEL DX A EEOERBEA~NEFE L TEY
(FF XU 4T 4 —BEOBBNEHEIL T 4T, 9B 44087 AV AT HITEFRRH V),
FEBRIZ CDDS 1282 L7122 L137e< | IDS O & THEITEREZ FA TE TN D, ABHEZE L T,
HARDENIBITERZ Y 2 A FE, & 51212 ASEAN TOBHTER O TkFRbE & LT, CDDS
A LT E WD BRE U BT,

BUE, A FETITOIL T DML, BARD 1990 A8 ~2000 4ERIZHM T TOEIZITN
LEZ LN, BAEFRREDERLHY, Vs I vaDay ha— /LR EORE S £< 72
SNDDNIARHABECTH D23, HARDYIFOENHED CDDS FCH EL TSN TE 72 (BIfEIC
% & CKD-MBD O SR Tidd o 7228, BRI NS 7 AEEAIEZ H 2 21T
&% CKD-MBD OFEE| OBERIZHONT Y, AiEmm L TV ZEDBMETHA I,
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3—2—5 MEKIFHIHEBEAICETLHAE
(1) BER Tp i g
1) AAROER L EREICE AT v

AARDERR T L0 & & 5B biX, BTN & 72 S T2 R DI E o 72,
7 3-10 IZPRBRINGEL & 72 > Te IR b DOBHTIRE I & BHTIEE B A 7R T, 1968 fFbinE -7z
MIEEATIRBRE I TEFE 215 44, BHTEEE R 105 B DI E o 7o, MRH3IEE LM, BT
FEL TRV IRIETH V| [ER, BRI TOBHHEITIEARATREICITV R TH o7, TDO X
D IRIRHNT, BT RIS D T RO - ERFR PO HOR HFEREER )Y A AR TR Ttk £
MU, WE R itE T 252 < 272 Ule, BAIO@BHrstiE, FE 0 IRBBIST ETEEE O
PRSFRRRE B E ATV, ZOBROFBNTHEFEEOEMEZ T,

T D% < OFNTHE LD ENTH CEI < K 512787203, BHTERIC R RIR 22 W, 2R,
FHTH DT R FCMKEAE T e E A ERIOIR RO S £179 L O oTc, £D X9 7R
BEERFt =728, BT IR Y O 16 U CERRE & L C O 250 < KD Tz,
1960 4% & 1970 AR E COBETIL, IREGEALD X5 IZRIROEN R (XA T 7 A H—)
ZRAWTCWE, U, EREEOTF 2—T % b Ly bR =D X ITERERY, TDOF 22—
T ONANZIMEZ AL, T 2—7 OF VICENTRZ i L Clik &b 52 6 O Th D, IEOTRE
IR, N ERLER D & B TR R &AL Lz, 7o, SirEE b REE
BADOXDIZERRbDTHY . AMIDIPIZRMEZEE L72W0IRY | EEIZRSEAMT 20
DTholz, ZOBEIFEMIIRETH Y . BT LIS TEH S D REED e V=,

BERIR L EVEDS RN % 1988 4121 6,300 44 LA E Dt LS & A 4 72 T s T Bl
TENTW e, —EIEERRRERMOBKEZ AT 500, BRRAERATOXER & 138 -705E
EREBNE ThH -T2,

£ 310 BAOBERAREFICHST2BNBEERLBTEBEH

Year| No. of pt[No. of machine

1968 215 105
1969 301 206
1970 949 606
1971 1,826 1,575
1972 3.631 3,022
1973 6,148 4,986
1974 9,245 5515
1975 13,059 7,246
1976 18,010 9,204
1977 22,579 10,545
1978 27,048 12,569
1979 32,331 16,519
1980 36,397 18,963
1981 42,223 21,032
1982 47,978 22939
1983 53,017 24474
1984 59,811 26,558
1985 66,310 28,715
1986 73,537 30,846
1987 80,553 33527
1988 88,534 36.447
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BE: a/NBEATSAF—ERENSMHARBNSE () RUAMWETAT7S54 9 —%H
WA IMBRETEE (B)

DX IRRIN G BHTER TILBITHIRRE LHIEZEY . B OFBEHIE A ER, 5y
2 LR AT CRIEOBEEH 2S5 L 2@ LR Uiz, Hio, EMSSESEAI
BE T, BTE FEE LT MR L Lo 2 Bfed 2 L LiroTz, TS F%
L, B OREE LR DT b DO, FAHNTITFRENLIAIT T 1987 FEITRAL, 1988 4T
MiAT & e oTe, T ORR L FHAEDNNL L, BATHIED BRI S 72720, @i Hi3Re o
7 L EZGRBR AR, AT D Z LIC Ko THIR Tt L 2572, 6,300 A4 OFTHLIEZ 0F
ITHHEIC Lo CHIR P L L 720 | N TERE & L TE L ORERA2EE 2RI TE 5 &
NI T=DTH 5,

ZoX o, BATIE 20 FICKSEIE LB & R TR BRI S L Lzl
T %, BUE CTIIEIR Ly E 35 R & < B S, R O RSF AR B EDO A 72 57,
ERIDOYR— MOEFRZ L~ F— U A Y M b EBORIRIIAS TN D, JEAGEE 3R T E
T EAIAR S RICALEHT TR Y | AR T2 LIS A A R P E & e o T,

2) BIEDRIA TS5 LK

BEIR Lo 3R, AR e PRASE DIRST AR B E A 500D, 0 < DERBEERDIRT
BE R L BAEIMTZ D K D e oTe, Tol2 L, BEIRIRAE DI AT R & | 2RO EE X
XA T 5, LFEREEORE I = 2 — B TR A RS RSy R A RCHEAT 225,
ZHBITR TR L ORSFRREBEBICE T Q0 D, Bl Clka Ry~ TAHREE R
AoTHEY ., EET D ERESRDER TR EOFEIC L > TEALLT < Ro T, S5
(DA T > MITREORBIEER O X 512, BUERTE TIXEMIA T - T EE AR T+
MTH LT/ -TEY, EEIRLEEZM O TOEMOYAR— N EERER 2> TS, F
T, RS PRI TR T L5079 2 & EED LN TN D HOD, KEIZILE
R T2 HLDSME L CE DR e < . FFE IR T BT ) REEK Lo T D, [E
PRI Ot T OXIR, ARG CIREROMEZR L, RIS 2
IRBEEI A S F IOk Lz,
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(2) ZAIZBT D EHREIE OBLR

X A DEFREEDE EIZEEO, N TR ESOF I g8 % B &3 5 Hilig M T- TR Y |
DB AMAIMBERTEE LHIEE 2B D | MBI HIMEEREMEAR 1T O HiTE 2R LT 5,
LU, BT CIImbeN OB EAMEET 2 Z E BERSRBO LN TE LT, BHEE e
RSFASREEL A TS T Ao TRRE 2 QO D IRIANEEN T D, —IEFE, ASEAN & [E OB s
EEZFIUNAT 4 IS —ITHEE L, BIR L ORI L EEAHER L T bo7ey, AE
WZHRE L OBERPEZ BT, £io, AR A OB THER T8 13T 5 X &SI
KEEPHEZFERIRE L= L 24, BHlfli CIIRANH 0 | B TR B OB A 7S A8
Th b & DA% OENTEERMNPFFOL 212857,

AARDEGR T B BRSO 72 BT, MElaeCUSMEER OPRSERRE b AR & T 5T
b0, ETHADFEIFGHTHIEETEAL, FUFEA )T T ASEAN JLiEflE~EBATT 50N
HEBIETH D,

(B) ZANZI DGR T4 -l EEffeNr. o mlREME
1) #~<H—bhKF

B t— b REF 2 T R— U ERREFER, 2015 4E 8 H OFFFIN A TR REAFFRI R
SLEND XS FNEREIMTOIL TS, ENLDT- TR X TR 2 B A AR b b 528, 12
< & 2016 4 8 AIIFF R, Bk T LAl s ARSI TR B9~ 2, LIED < ORIZER
5B < Bk & L COALE S0, ERCR O < [EREaOBUGIRST RS OB/ E 725,
BEKRRIZEAL TR K30 4 FEOFAEZERMA L, 1 KD 3 FRE TIAFER 42 Hifr, 4
IR 23 AL O EREECERCR BEICB T 6/ v X — 2 Uy TEBREL TN A,

ERRE R IESRL, THR, B iRA S 0 EPRCIREMORM, T HR Tl
B C ORI L7 BhE, B Clafilab S E 2 34—y & LTAM B Thi
TWD, Lo T, EFRCIERET 2 EIE ORIIE SIZ EIRUE/2 < ERRISIEO BERFR AR
BAETDHTHEEEBRL L, WOTIUTERORR T+ & R BB R 2D Z L1, ZA1C
BWTHoralaels & b s,

2) X TELY y FIRRT AL N 2 2 712 (King Mongkut’s Univ. of Technology North Bangkok)

TR TIHEROEN KT THY | FEANTTF X U 14 7 4 —WHEll TN TR E PR
L LTHENTW D, EIGRICRZEIIEZ R L TR Y, #~H— MRFRER, W PUSERR T
LA B LI E OEAR D D,

MRT & BBE L-~YUTE <, BAROERR a8 2 2500k & Bl 2 292 A E RS 7]
RECHD, #~vIh— b RATIUNREBREAR FIRER R TP OEE D) 2 7 2%k —
HREA LTz, 70, FREEZET a7 A =P IUNREREAER 235 L (REERE) . EFEO
HER, 707755 RF LT — FRFOHABIIRSED 2L Lo TND,
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BE : AMRBELRZZHEIL =27 — b XEIT A UnN—

%5 3 MIOBHIZEITIE, 1 H 19 BOFRICZ ~V— F KRFEZHN CEARRBENEDOTVE
DEEITH & BT, BITFEERIEICOWTORERZ BT T2, OB, ¥ 7F7 v ML
BRFEOHEBEEL TW-DT, I 7F0 7y NITRRFOBEMGEERY . BRI ALIT

277,

3—2—6 EEEFITRE
() EF TR 5 R & 2 O g

B A DENKRARE (GDP) (x5 EFRER OHLUHERTEER 4%FRE L 72> TV D, R
\ZFE D GDP OffR T, FHiE~— A DRI TEFIEIN L T\ D,

Kifi, BEEADHIC B A AT Th B ADEFESHIEIX 3-14 D@ ) #MO—i& %51l T
0. IR D RIS DI E=— R OB LA A I D Z LR TE D,

X3-14 1 A&-YDFKFEREH (HAT : NHSO BEH)

7 WHO World Health Statistics
728, 2013 44 A FFRFHTESBRTOFGHC LAUE, 4 B GDP #4813 3,850 1 KL & 725> T 5,
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() EHFMIEE EDOxG:, 55

H A TIEEFEDS 3 Fifi S U | 2002 I [E REFRRA TR L SN2 2 & T l&@%%>ﬁ
DIONHIRBRITIAT 25 TEERELRER) 2SR STV D, 2013 FHRER TOENZNOEIA]
X 3-15 DY L7poTERY . DFEENMAT DB EFRRI 4 EE@&W»ﬁ¥ﬁ%&?
DA BRI (SSS: Social Security Scheme) 73 15.4%. Il A TEHRBRIIMAT HEIEDS 5.3%.,
Z LTI DK 75%55 T oo 549 4,800 7 ADEREFERBRIZIIA L T\ 5, Z OHOBEEDIRIR
M, e TH, b LI EETRITAZ L TE RN, 22 TE, FTHLERERD 75%0350
A5 EERERERIC O T EAARR S,

B 3-15 ZNZTNDRRRAF—LIZSNT 2ERDES

PREEA D BN BRI~ OTEOE X THEREA Th2DDITEHA, HERERARR &
[E RIS~ D THRITZE DA X — AA~DOMABEENAMEATT 5 TAFRL] TROHD,

Lo T, ZNETIIREE O THEND, ZENENOMAEFE BT FENEID Y THND,
D%, FNENOLRENETI /2D 2 A ENOFERE (43%A X — KIS L T DANIRRBED
FE A E L —EBORNIIE, KO U= 2) |\ UTHRDERR S DU 2> T D, &
Ao LT, EHSS@EE RN L TOD ANAT—2 05, [EREFR OB 72 2 Fbens
T3 73— 5 IO YRR AE UL K o CEHR SN MIENES LD, Lol AN LEITER
WZBAL Tl 1 ORI Z &1Z 1,500 /13— (BIEEEITIK - T, 1Rk 72 D OEREEIE 1,700 /X—
L2 %) FIEBE B OFERIZIS UC NHSO 2330 9 [ RERRLRER A & — A CIEAK B EFIRER
AF—L L ITRARY | HBEITE UBIRIBIRIC ) D> T B 2 B R T 5 2 L 2380 TR0,
P Thtiaki, £ D 1,500 /S—> OFEFINT 1 IBEFY 53 OFEFILIADERE, 24T 7 A F—72
EOHREMAIEAT 57200 T NI, BIRBEE ORIIER 2 & OZ DIRIRIZIA LTz a2 A
&AL L, Z O ECHESFHEZ L CTTWNL 2 &7 D, HAD | BHTEREY 72 OLEBREEEE
(ZEE IRBRERRAED D 2 A R &5 W o fiiak OTRRES 72 0 OB FERRREITIEF IS, 20k
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IIRRBL T TE VR A L LCHAROEDOE W ERREAR 2 IRITT D72 DITid, AARL & A OURE]
JEDENZBMRE LT 1T, IRGAE 2 iRatd 2 B B 2,

PD DA, 13E A EDYE, IRREAKRNEE OAEITTYTRDID Te O OM B 13
NHSO OaffiEf %40 5 AERHUATH D GPO (General Pharmaceutical Organization) 7> & [EHZES~
KoL, BEOEYNDEEL ST PD B ¥ —I0k L CUTBE S0 A 3,000 /X—
DEBREID LD D,

NHSO (2 & 5 & 2013 FEREUCHUREA T — L% O CREREBIRIEE 321 TV B BB SN THRGTC
33,185 £} OX, WNERIZ PD 75 17,281 44, HD 73 13,787 44 L 72> CND, FAULISMT B
22T B BEIIE DM A F— L% AN D0, 45 L <X R2ICBEENAHE TSR L
ZIF TV D,

(3) EREHRE
1) SEEK-Study

TERITN O DER &2 TRAFFRIZ L 0 Z A ORERIC S D 2 18HEE R (CKD) HEOFIGIX 43%0 5
13.8%& . FINENDMIEDB WD FEIZ L T, HIZARTOENH o772, 2008 24 A F
lgF2 DERRIZ XV #Fak & 7= Thai-SEEK Group (2 & - T SEEK Study 2MT72bir-, Bl
DOFEIZED BT, Z A ERNOMERRAEET U 7O B b4 72 3459 4 /BRI b=
WMITEIC L D & &Y T IVED 17.5%78 CKD AT — 1-5 DL LS, oo
1.9%DAHNN, BENERICEBEINZ TND 2 EZ2RBA LT, ZORFEIZE > T, ko
ELD BEMEEER A2 2 BENLN L HEREMORRIC L - T, BIEER O
HEATNRNWZ EDRH LN T2,

2)PD 7 7 —A NEUR

720> SEEK-Study (2 TR EAZIE@Y . 2008 4EHES CITRAEIRIEN X A ENIZIEN > TE DS
P BIEIIREE LB LT A BRENL W2 LD, KiE. HD ILETiERIZIBVOTo
HIEHEEN TR, IBROA > 7 7 3 S TRV HDT O LU Tl COBRO T 7+
ANTe B IR BE ST~ 1B 2 B LI 3 B, I Z N TR 3
NIz, DX D IRRPUEEIA, Z A T 2008 FEITHE T SH7Z PD 7 7 — A hESRIZ, FHETH
T2 DIRMDOBIRIKNA BT 4 THIEL T2 2 & TERERIEALE LT 5 KRB RS

(ESRD: End Stage Renal Disease) (EF DFSEREIZREMIA SN Z LITMA, Tk TOREPUKL
TIEBRARE ST 5 2 L CTE R o T RBEARBE AT LS T2 Z R ANTH - 72,

ZI6lE, BARRIC TPD 77— MEOR) 238, ABIA 7 i EORTED K H
WZAERIOESKE, BRBSZICB W TEATICE SN TV D& R TnE vy, x T, [PD 77 —A
NBOR ) DS OB O3 2 IV T RIAB AR RS OBE(L 23 7= D BAk
72 ERIZ OV T HEE L TL,

3) PR ERTRR 7 1 —

HA TIFZ < OEED 1T 1 EESRREEZI 22T TRY | IE7 LT F=E o
A 7R LR O B EAR ) O BRI O, #TZ2 5 LA TE 5, BEIRE T 5ER
BEMOT I~V 77 WEHen ) v MERICET 2858, #H) 2¥HT524T, %
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TR ZW 2 SN BEERRTWO T EVIEZHTHIRELTND,

BEIT BARELZMENDS CKD AT —Y 5 OD—BETFRITH D CKD AT — 4 L —HZWr
SND L H3-16 DX RIEHRE T n—IZih-> T, BEPH 2 OATERRICET 265822175 &
[FIRELZ, JEUEREE, HEDIMA L CODERM DI LI a2 T 5 L 90 BRI DT Shvd,

CKD stage 4

RRT Education

Fit for KT? CAPD or HD + KT
Available living related donor?

Compliance? GFR <6 mL/min/1.73m2

NHSO & = P

Living related KT Q__) =t
{encourage pre-emptive KT) 5SSO = o
GFR <6 mL/min/1.73m?2 ® & ©

Government Aes bl -
[State enterprise Q_,,) -/ ©

* If contra-indicated to CAPD

& 3-16 12EERmRaR 70—
(FELSF v Y4 T4 —FRTERT—Y 3HNSAHEDRY Y—= LT &fFoTLB)

B 15515 ORI & L CidEZ, PD, HD, &gt (KT: Kidney Transplantation) 72328(F 5
L. BEDCKD A7 — 4 L@lrsang &, AHEILEA T 5 R —0Of(E, Yi%BE O3KA|
BERDOa LT T4 7 v A7 E OB EA~OE G2 W 5, #aTED 1D LHErEn
TeBRE, BEDOA T —b Fartwr MBI L, BESITSND, EOMDGEIL, A
HINIEZZDBEDPIMAL TODRERIC L > T, BEDRINZIT 2 BERENRE D, 41D T
BEIRE A AT S5 BE T E RERR Tl PD OADMEREROX G L 720  PD 25175
ZLDOTELHEENHD 2R L125513, nREITeHEEE BT OABIC L 2D, 272, JEE
FRHERE 72 & OIERD & 2 BB 1T PD IR R & S Q0D T2, ERED &L 9 iU R O &
P> T HD JR#EI2 T NHSO 76 DRIENR A 5211 5 Z E N TE 5, 20K ) RERERFRICE
FHEEOITENT TPD 77— FEGR] O BRI —FITH 5,

| BARFR RIS D A 0 — AT LT D FEFEITIUV TR, Bl 2015 4F 1 A) TIX PD,
HD, B, & oz A CHRBEEMTobi, BEIR~7-m@Y | SRERERIIN A
THREOHCAHRLRED NS,

TTFX T 4T 4 —JAEBE CORZ D I THBA L72 2011 4F0 5 2014 F ORI Blgiehi 2= ) 7=

8 2V J— MERTERt
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B, ST ~EA SN BERE TR -1 T, hortv ) o7 %%2 L, PD 2Bk
THREIEICE EF Y, 2B E L THY CHHRE 2T 570 EOFHmTON— RV
DENZ ERHEICET Bz, BRI, HD IZOWTIEBENYT T4 Mkt ClaRE =217
L1, TFX T AT 4 —BECIIRET — X 2 FFbAabE TV, WS RIETE 572,

R31 FFYV4T1—RRIETEEREENS (BE. B B

2011 2012 2013 2014

Bt iyl 10 451 10 51 20451 15 51
PD hoot) oI%D 52 % 46 £ 69 & 84
pILyaE 324 194 284 334

4 NMERR. A1 > 7 7%l

ARIBR AW N S H T2t TSz TPD 77— A MBGE 72723, oo i &
% PD WG DA 2T 4 T OMUT, 25 TR, MMEDA 7 TRGIZ kT 47
B BT b T,

NHSO ~OF &V 12k 5 &, A D NHSO ~UHE N5 FHE (¥4 O GDP %K 4%)
DB, HHEK 4% PD DA 7 ZEGHIZHE THN TN\ D, BARRI722A 7 ZEfEOHNT-HOUNT
w5,

a) PD IZHWW D IRMRIR ., S ORI O He

ARROIE Y | PD IIFFREZ TUTON D 72D, IRRICHWSEMIL HD O L ) IZ@E e 2 —
WZEE END DT . BFEANEHELE SN D, IBRREIRGET DN\ AL =0T LE=T
ADBAEAN DIVIZEMIE, HUBROEE [ OBLE B BEAED G, @i OEEY) & i3 toT o
BHPEANGE SN D, TEFRIROBLETTERRCA FREC I T HTERREEIX GPOOS SYSTEM &5
JEBLY 2T M CEELE N, Fil7er — A ZBRO T HEINIOBREE 235721 BB O For~EM 0
JElT HIVDHFAADEE S LT D,

ZDE DI AT AOE Y, FEROBLEIZEEL S 2 A b (BEIEO%ETX NHSO O A= X |k
D 10%FH) 1 TEE RNV BT 5O TldZe <, NHSO OEH Tlibiv T,

b)PD F—ADE T v 7T LK

HD | ZBHTR8ERERT (HD J—R) DMFEET 20 L [FAERIC, PD IO IEESBITEER AT (PD
F—R) AMFEL., BB CRETE e TR E AT 5 2 L2 Kl L CRYYED T
255D TN D,

BUE, BHTRRER AT L ARE TR 3,000 44 & STV 503, PD F—A 130 400 44 & HEE ST
WD, AEETHI 300 figx D PD & o Z —ZikiE T 5 2 & &2 HEEIZ, NHSO (3 5 4% % H A4 PD
YA T 34 4 DOF A BLE T D FE TEOHBEICHL RV MA TS, BARNICIEF 2T
YAURF, A== R F o ov A RFRE REOFEL R FAZTPD =A% F T,
AT a—R%EE L, 2EIEON Y ¥ 27 AMEVITH NHSO D1 > 7 ZFEO TR
HITWND,
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5) = DOMDEER
a) 774~V T OFFE

EVER R DA A B S, ERBR AT 5 2 & LW, ABMERRRIRR A LT S D
BELZARRCTT5FEE LTERRBHMO T I A4~ U T BT bid,

BITE, REEDHLERD . XA BlflE2 (Thailand Society of Nephrology) & I&[F]C4# A
NOFATEIX DASHRBENICBEIRE OB 2 M L3577 4~V 77 ) =2 (CKD Clinic)
Eo TG, B, AIEFRE A U CIREIREE 2 77275 O 18 B g i 2 i Bl 28l
L., BIENBHEIC L > CiEble ¥ A I 7 CTERBEESEASND Z X HIEL T D,

b) Bl N =5 DF v =
BERIC 1 R — GEERRE, AREEDLT) OFEEToTEY, A EXDERFILDE
FE 60 4F H 212 % 2015 £RIE, 600 4 fEA BAEIC R —2 53R T 2% v o — U 21T 9,

(4) # A OBERETEF T
1)

H A OBREEIBIT 57— #1347 A Blifil=¥2 (Thailand Society of Nephrology) (25 5
. FZTELY A NI BREITSND, LY A RYHIZHD 2007 F005 2012 FE £ TOZNEN
DIGREDIEFE A7 3-12 12587,

#&3-12 BREERE AFRAERZLOBEHR HA: N)°

2007 2008 2009 2010 2011 2012
HD 20, 641 26, 438 27,056 30, 835 34,895 40, 505
PD 1,198 2,760 5,133 6, 829 9,509 12,150
KT 3,618 2,298 2,923 3,181 3, 583 5,729
&t 25, 487 31, 496 35,112 40, 845 47,987 58, 385

MR e LT, BEHUIIFEN 10% HHO TRy | #frBEROEINIin, PD 77—
A MEERDMEA S 472 2008 FELIRE, PD DOBFEEITA 4 f5ITHML T o, BERIRIZHD 5
AH PD OEIGPHE L TE TRV, PD 7 7 —A MBEROEITIZ L » TBESRIEN & A ENICE
K LoD2H5, LWV RN RTINS,

A< VYA MY NISITEBT OB S T 0D, K 3-13 12587
& 3-13 BITHERADEE"

2007 2008 2009 2010 2011 2012
BITHEER 395 419 440 471 497 533

9 Thailand Renal Replacement Therapy Year 2012
10 & |
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4 A ENOK) 35%DEBEDEFT 230 2 7 THNICIZEREEOR) 35% 3B L TR, 20
IR 10% A A2 D _—ATREARIT T\ 5, FRoi@v ., PD 77— FEGRIC K - T,
ZNE THARREIICBRIEE 2T D Z E O TE o2 BE N PD &) @A T
L7cZ & CIRRA ST 2 BEDEIN Lo K, —ERR OB L PD IZ K DG Y 2 7 Z[alkE
THOHBETAHLTTYH HD 251 TV D BEMAZ 5,

BHTEIED 2 A MIFANLRZ U = 7 T 1,890.5+236.5 73— i3t o #—T 2084.1+1412.8
N—=Y NGO (F¥UT4—) B ¥ —T1,836.14495.7 "—2 L a5 T 5, < I EEEENHT:
ROGRERFETH D 1,500 N—V &2 _F~v—7 LTaR FEEHLTODEEFIME 2 508,
ST ANDBEDOREIZ LD BHE~OFERE, 2 A MRIELONTWAEET S 901 2 5, %l
2T 2T B,

2) BRI DB A E
a) ¥ 7— Ml

< b FURFPEFNIT 270 a b RPEEFHEEN 1, 2 M2 Bm e, B
BT T— Nk, 1888 FICF 2T m L a L Fio ko TR SN Z A TRERKOFET
H D, 2011 ST, [FHRPRITZ A Tl 2,223 K, 61 2R (113 JiBl, FIFE 72 %) %
b, RIS SR-E 2,418,056 N & ABE$K 69,945 N T o7z, ¥alkE%k 14,539 A (G EIEERT 871 4.
EFEEAN 2,900 44, HEGFERT 2,165 4) B X UOWHERE (HARTE O RilWHER & S HEWHER) 1,397
ZHEES L TR Y, A TESA 1,617 A DBNIC CRRRIHE 2521 Td, B iiaREIcs W T
IE, 3 RIEFHER & U CGEIT ABERE S N U 27 OBNTAMIRRE & BICIR L, 1Bt
HBHNTENBEN  (Pa-ob Building) (Zi%IT HALTV D, BHENZE L, 1BVEBIHARITBATT 5 &
[RIEAHINIZER T B 4172 Galyani Vadhana 35#7& > % —(C CREIHREZZIT 5,

T4 T4 R—VERNOOBEIMVICED L, 2V 7 — Mk L E REFR R BN A Tl
IMALTHEST, NHSO OMEE AW TERBIFRIELZ 2T DBE I T F v U4 7 4 —Jibile &
@ NHSO [ZHIA L TV Sl |- CERBRIE A2 T2 2 L 2 D T D,

BRI T %7208 3 [EAHEZ 21 T D BENEIRD 86%% 5D, 1 HIZ 6:00
~ 22:00 D, 327 FEREIL 2 DOBHFETH 220 4 DBREITTEFEAIRIE L T D, BTOR
v REfEXIE, BRRAICITH 240 A OBFEZHETE 5720, HREK 90% %82 H2BEFENH 5
AEE7eD, LIRUIR 1 B2 ORI A M 222 BRI TITOND XA T 74— (@
28 OFFIFIRY MRS Tl 15 B THhIL T,

b) 7F v V4T 4 —Jli

S ARG EIRD 3 IREFFEEI T V) RS & D/ SA TR, EFHIHEIRGE TIEAR W3,
FERTRoT— A DAER] - 2546 DBBEREE L COMREZFFD, 5XLIT 1951 A TN EEmbt & L
THHRR SH7z, BUED 1,200 IRBIIZ 72 o 72DIX 1975 T, ETIE L e o7z, BIRANEEIL 7
BT, IBARBT AV LT T LB D %, BHTEERNT 16 L 47+E LIRFETHE L 3
24, MEREEHTHA 1 44, BB o —T ¢ 1 — FNEBHYR 24 Th 5,

Yighiak CIIBEOR T E @Y | NS, IEESENT, BIsRAE D2 C OB AR A HEiE
LT, 3 IRIEFRBERI & W D Rt G BYEEE ~O N BTN A, BUEZR & DRGWE
AT 5 EE~ORHIEEYEE (CRRT: Continuous Renal Replacement Therapy) % ICU (2 CAH
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BIATONTEY . 208X 500 4/ HZBx 5, ICU D~y REH 6 K EINFFREINZIRY 238
728, — RO BEVLENTEIC IRl ST RIECIRIRE 31T 5, AARTITOILS 1 H 24 RifELL
keSS CRRT & 5700 | Yi%hiak TIT ) 4 B~ 6 B & i 1 I CllE O AN T
MRl ST 5,

MM OEBARETH LT 7 o T ER, a—rT7 4 v TER~OBERICE D L Y
sk 0% < OBFIIERERRRZ > TENTRR 22T TR Y | Mifx e LTI ERTH
% 1,500 N—YLNTaR NEMRDNERDHDH, LoT, XA T 749 — (Fhres) OFEH
ERA NS AT H 22 E D a2 MEBEENC LY 2 2 MR R L T D, K, #iak & LT
ORTESIT SIS, BN OFAeitm (7 1P = 240 50088) i@ S C\\\5, Iz <.
B I8 D & R a2 T BN SR R OFRE % I 72 > THIZE A>T | A=
—PREEDIIREZNIBI L TOBEEF I DN 2., BEiR s L COMEEEZ R LTW5, &
MrERIZIL 27 BOMEENRH D, FOIFEALENR T LBy 24 (FAY) ®THS7=23, 5 BI1LH
BREARL 2 A T T A P13 80%DMEALER A T ¢ AL L A AR ~OFFREITE O SR C

5 g0/

> = P (=] = = | = — . =z
x3-14 VUS—MERESF Y14 T 14 —RmRICE T HENEDHE
SFXIATA—FR LSl
NYRE Beds HD 14 40
ICU 6
E %‘ﬂﬂl’iﬂl’é Nephrologists 7 15
BT a4 ot , 8% %
g ,:fﬁol?gﬁj; yéouﬁ?fpﬁl List of Dr. Prasert Thanakitcharu Dr. Kiattisunthorn Kraiwiporn
) Dr. Boonthum Jirajan Dr. Ratana
T Dr. Udom Krairittichai Dr. Sukit
D Dr. Kumtom Lelamali Dr. Pisit
A Dr. Sakarn Bunnag Dr. Suchai
ﬁ Dr. Warangkana Pichaiwong Dr. Kriengsak
fth Dr. Wanniya Meenune Dr. Tawee
Dr. Korntip
ﬁ*ﬁg?ﬁﬁiﬁ Dialysis nurses 16 16
%ODﬂEGDE%ﬁEfﬁ Other nurses 1 13
= 1@ Hu2@ 8 =3E @ = 1@ #% 2@ 8 =368
12%
E*ﬁ'@ﬁ Percentage of each dialysis
frequency per week 60% 86%
&
iy
]
Iﬁ, :/7|‘/E| treatment shift/day 2 3
® - JBIE A% (Receed15L, 18A, 21A)
BTEENELE S B o0y JLEZHR, =70
Manufacturer name/Type of dialyzer Z:I (SF FB,HF80S Hdf1 OOS)
- ILE=JA(HF80) e '
A/B:f& @iﬁ#% Manufacturer of | *Aeon Med . .
A/B cloncentrate *HD Supply HD Medical
B/ —{F F Use of B powder No Yes (ICUIZTPHfEE)
HD%E%& Number of HD machines 27 15(chironic HD Unit)
4 . ILEZ=UR 218 .
:D%:;ggﬁ#% Name of HD . B (DBB26RU27) 54 Sgolg;z)—'bx(mos& 4008S, 5008,
H *MDS 18
; HDZEE 21 Type of HD 1v342 6 (Lt =9R) , L 27-HD 21
q4x I
° i?uff%%m%% Name of RO |6\/p Medical Technology AEONMED
=] i i - & o »:
R [0/ ROBIRRE wantaner o't |Hp j4 =92 RUB M BITHL
a%* RO __Renal _serve
B [ETRFOFEEE Existence of ETRF BARBHEEIEEHY - BELGL(BEHYOEELH T, )
PVC (Polyviny! chloride)=> SLIE - & Uil E
FAIKEDHE material of water pipeline MIBENFHDICEBLYV )OI H - ERE
EX)
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) FLATHFPE

Z ML, N7 HNICTE A EBEOREE A REICE R A & B RN s 2 77 LT,
LIFICE OB AT,

OV 74 V=— MABEAZ 2 K

1979 AEIZBHBE L7 ZIREFRIERICH Y | M T V7 THABORNIFREDO—> & L TRV MEHE
EFCWD, ZAFET EMOEEDL L ZA] ZENT D [HIT7 4 T— ) LWVO4AHTE,
FREF D7 7V > b« 7FF— FuZ A FHEMHP L2 2 E3REA DR TH D, Ny R
210 RA&A L, HHMERD 400 400 EEEE, N a s o BN b L EET DAY
AEy MZHY, BARESNCRHZ < BRADKEET 2Pt LTHAAL THD, AARNHER
Nz L, 520 AEFET D B AGEER OS2 F OO 2 2 Tl & 2. 24 IR R(R,
AAGE TG LT 5,

P74 U x— MERRZ A—T MU, T 0 U= — NAEBE—T 8 U > (1997 4FEBERE)
EVIT 4Tz — MRS T F v — (1993 4EfHPD) D 2 i 508, A H, 174V =— L
SR N —F1E, BA RO I N—T Noay « Fa v b e AFAL T« b—E R« J
N—TIR LTV,

BH : Y3747 x— MRlESMRE 24

P74V x— MEFEAZ Ay FOBITEIL 15 ROME=E TR SN TBY ., FEAHSEHTE
X7 L P =72 & BEEEDIEE MBI S Q- IREmDIEE TH % On-line HDF % 34
52 L DOTEDIEEDNNHLL LA DD, FEOHE FEHE STV BEAN—ATETHEARIC
fHEL o> TRY | BENFHELENT > TETEZ T b5 k9. &S TW5,

BIEEOHL E R RS RFRITIET T L= 2T Lo TFHA v &, gk % m
TLE=UADT L V=T ENENDOFCE STy R hFvu, ARidhrl F£CHTE
ORIEMNTE T T D8, RO HEE, BHEEDOY 7R — ) HRIEEFEE L T b, %bf) %:h
T IMITF adrrar RE~ELIVD, T R U ORET —F 2 RETHbolz b
Z A, ROKIZBIL TiX 0.008 EU/ML, fll A M= OFATHRIZES L Tl 0.001 EU/ML Adifi & W
IENTMETH ST,
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BE : Y3747 z— MaRRNOKTF

HEEMICBL QX 7B =oRE=T 00X AT 74—, JIIIBtFEOst, 71E=u 2t
JIE LD MRRIEE M S AT,

BB D ERIEFH 1L, BIRNEE 4 4. BTG O 44, KB L 1 4, BPREL 1 4
DF =L TEFTEMAT L, BITEEE  BATHEEAEOLERT 2:1 [ITRE SN TV,

WPIT 4 To— MEEAZ LBy FOBITETIE, XA 7 74 P— LR OV 22— X (3T
STELT, BT INa—AThoiz, L, OV IT7 4 T =— MNikes—Fh U &
PIT 4T z— MiES 7T v —DBITETIE, A7 74 P—D ) 2—R%FEFEf L T\ D
LRI E T,

P74 U x— MEBEOAET 3 §Eak ClXH A OB ITA R A AZH| > TREDOE 2484
LCWDH, HiZhtis CIIAR CMBIZED S (KyV Urea, @EHTHRIMLE, &)L,
MAET =% OFREEIS, N"AX 2T —T 7 AORGOAMSE) ([ZH]-> TRREEZEE L —EDOfE
=T L OB D TS, 7 L EB=7 A% TDMS (Total Data Management System) & FEZ1%
HRE S AT ML TETORET —ZNEBENTEBY, Ri-nwr—2 %279 Ic PC ET
METEXDL91272-o T,

FED L5 L SRR v v — A 15 ROy RITkt U T 7 44 OFHLT %
PSS D AR A Sk LT, Yihtiak TIRIRRES 720 4,000 23— (EH OBEHTIRE) 725 7,000
73— (On-line HDF) & Aif&AGRE STV 5, Hakhiak D CMO(Chief Medical Officer) o7& #HiTI
~OMEIRVICED &, ZRTHHEER 8 FEILL LDy RARBE L TWD LD LT, BTk
G EBIDTA (Earnings Before Interest, Taxes, Depreciation and Amortization) ~— 3 U 3454 22-24%
EERLTWD, T a7 F v AEMD, FxlTBFITKT 2 Honesty Z KENZLTEY, D7
DI H1E 2 OFFPE TR AR5 Z L1372, Bex DERED 0% V> 7 4
=— MEFAT2BETH D LZ T TEB LN RITHRNTH Y | Fx bED XD RERE
BfEL7zW et TR U T,

QNI T— R o A A —F 3 IR

NIV T — RIFBEE S A O BG5S, FERIE, Nvay Ao aF 0 A Y—R
PR=y M T IV —RETHY, T AV I ANE ) —F—LT 5, FEEERIRTF—L5E LT
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%o AERE] 100 5 ALIEDBENKEET D0, EDHN 40 5 AINEIN S DBETH D, Nvay
OUTMEEE AT AT 5 OBEER 2 L THSRF 190 I [EDS OBE DD -1 kb7
Do Xy REUT 538 K TH Y, K3400 L ONEEERD H B [Ehl & BAHERNIX 1,200 44, FHihfi
900 4 Th 5, HAGETHISAHERR 104D XA NEBARANREY . BARAFEHED TETON
JEDIATRE T d D,

. f.T‘"
‘ \
\

FE : NLILYS—Mald (B ElRAOERF (TR

NIV T—R o f B —F 2 a FIVFRBEOBITEIL 26 IRTHK SN TRY, EETITen
D, 1 RHTZY 4m2 DIRSZFFL, H—T7 o THEILN T, BIRNEHE 10 4. BHTE R
204 DF— LT, BT EMATLTHY ., MAHSIEEEIT Y LE =0 R & AREEDIEEDMER S
IUTUNZ, RIS 72 D OB OV TIE, 3,500 23— 235 6,000 /X— L HHFD 7 ) = v 712H~_T
ERESI T, KEICE LT, EREAEARETIUILI W E WS FHEFch o | ik L~
NEBIRES TSRO TN E BB LMo T,

(5) EFER, BRBREOTSHICET £ L

2008 =0 [PD 7 7 —A REUGR] OEALIE, BORHIZR Ny 77 v 7 b5 0 | I B0
EOMB IR 5T, ZAUCKY, ZNETIREEZIT 52 L O TERd o I BENBREZ =T
S5ND LR | BRI =— ADBEE L LTV D, L, BRI L —fiiy
{2 A TPD ZfelT HAIVAHIMIT 2 5 10 & R 137 <, WTIUthOBRERE~BITT 5
VBN 5, BORYRHZOMRAZER L T, 5% 5 2 BAUZ PD 7 7 — A NBORZ s
TDRMERLTND, TOBNT, KIZA 7 TOFREL TCWRWZ A OBHTERICED L H 72
AT 4 TRMZDNDDEFRL T BERNH D,

EVRADMENBR D E, by T E T IPD 77— FEOR] 12XV PD 2SREEHIC
K LTI BIZ 72 %, FiiclRE L TSR (CDDS EA) SRR A HIT D - B
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DG &M ESEMTRESGET D ZEIEILDAA, A MRV AT L L0 bERD, #5
LLIFEDLRNE NS Z & — OEfMHETRT Z ENTEIUR BERFEMIC KU ERT
% AREME B B,
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Mortality Rate among HD Patients: DOPPS
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Data from Dialysis Outcomes and Practice Pattern Study (DOPPS), n=86,886 from 11 countries
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Adjusted by age, gender, race & diabetes Kidney Int 2013; 85: 158-165
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#4-1 CDDS (10 FK) DHESSHERK

Water treatment system (1ISO23500) RO 1
Dialysis fluid Delivery system (1ISO23500) 1
Concentrate preparation system (ISO23500) A and B 2
Dialysis fluid Circulating Filtering Unit 1
Osmometer 1
Dialysis console (ISO23500) 10
Barrier-free Scale 1
Pipe and cable laying operation 1
LAN cable laying operation 1
Installation fee 1
Microza system(MF) 1
CIF Total ¥47,000,000
Duty, VAT ¥3,290,000
G.Total ¥50,290,000

79



%42 CDDS (20 FR) DM

Water treatment system (1ISO23500) RO

Dialysis fluid Delivery system (1ISO23500)

Concentrate preparation system (1ISO23500) A and B

Dialysis fluid Circulating Filtering Unit

Osmometer

Dialysis console (1ISO23500)

Barrier-free Scale

Pipe and cable laying operation

LAN cable laying operation

Installation fee

Microza system(MF)

CIF Rajavithi Total

¥80,000,000

Duty, VAT

¥5,600,000

G.Total

¥103,600,000

#&4-3 CDDS (10FK) DAVTFURT4—

RO 1
Distribution system 1
Console 10
A/B mixer 2
Microza 1
Maintenance fee / year ¥1,313,000
544 CDDS (20FK) DAVTFHIURIT4—
RO 1
Distribution system 1
Console 20
A/B mixer 2
Microza 1
Maintenance fee / year ¥2,221,000
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45 RO VRTLDANYY

Size 1,300(W)x1,030(D)x1,800(H)
Weight 800kg (in operation)
Max. water transmission volume* 900 (L/hr at 25°C)

3 phases 200V (kW) 3.87
Power supply

Single phase 100V (kW) 1.0

f511: 1,150 W x 1,030 D, 670kg = 565kg/m2
{51 2: 1,500 W x 1,030 D, 1200kg =777kg/m2

Load distribution board is required on the floor. (2x2m, 3x3m)

x4-6 BITEHIGEE (DAB-E) DANYY

Size 570(W)x765(D)x1680(H) mm
Aprox. 200kg (main body)
Aprox. 250kg (9kw heater included)
Weight
Aprox. 260kg (18kw heater included)
Aprox. 270kg (27kw heater included)
b AC(Single phase) 100V 50/60Hz  1.5kVA (main body)
ower
| 3-phases, 3-wires 200V 50/60Hz 10kVA -30kVA(Heater unit)*
supply
*depend on numbers of handling monitor
K47 AMREBHRIFT—DARYY
DRY A solution mixer DRY B solution mixer
Size 890(W)x640(D)x1250(H) mm | 600(W)x415(D)x1305(H) mm
Single phase AC100V, Single phase AC100V,
Power supply
50/60Hz, 1.5KVA 50/60Hz, 1KVA
120kg (empty) 85kg(empty)
Weight
340kg(max) 130kg(max)
Flow rate 5 -10L/min 5 -6L/min
Tank 1: 49L 40L
Tank capacity
Tank 2: 130L
One time
production 100 - 179L
volume
Supply capacity | 40 eds (20°C)
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£48 AVY—ILDARYY

Size 300(W)x445(D)x1300(H) mm

Power supply Single phase AC100V, 50/60Hz, 1.5KVA
Weight 43kg

Flow rate 500mL/min (standard)

LU 5= MABEON T =0 4SBT A~D~A 70— MF OB A LTI, R
BRI D A 2 T2 AZARY T 2 FMBFEORL 2282 T, BEAS—ADH LS
ORI CHEEERIE LT, FUKOAKHEAY 7 V% BRI SR | B %
S L 1o R T TN BUE CRB AR, AT AEARET D 2 LT T, AKHADST
DFET, RFHERHELL ORI 42 £720 | TNBFEES Y F— M 96 /38— (13— =
4 T2 L— 1 TR 400 BT DRERD AR LI,

AR KB :25°CUlE
EDa—ILEEE . 16345 A
WEIKE : 4m3.hr
RETEAKE  87L/m2 - hr
EBES 1 —ILEIK E AR - UNABOOA (6 14 U FEXImEE) x 2K

4-2 FREHEHERX
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Oita Godo Shimbun,
July 2, 2014

Picture:
Dr. Wanniya MEENUNE (right)
explains the situation in Thailand

Observed Dialysis Treatment
Thai medical members visited Oita

To learn dialysis technologies, Thai medical members visited Oita on June 27. This
is a part of Eastern Kyushu Medical Valley Framework, and Oita Prefecture and JICA

invited them.

Dr. Wanniya MEENUNE from Rajavithi Hospital and other 3 members visited
prefectural office. “In Thailand, we usually use EU or US dialysis machines, but |
found Japanese water processing system very high standard. | would like to learn
Japanese technologies through training”, said Dr. Wanniya MEENUNE. “Oita is now
working with Miyazaki for R&D and human resources in medical field. We would like
to cooperate with technical improvement in Thailand”, said Mr. Katsusada Hirose,

governor of Oita.

The team will stay in Oita until July 4. The training will be held at Oita University
Hospital.
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Wrap-up Report:
The Collaboration Program with the Private
ector for Disseminating Japanese
gy for Dialysis System with CDDS

Kraiwiporn Kiattisunthorn, M.D

| Supansa Wonganoo, B.N,

“Effective, high capacity and

good outcomes” system

@ Administrative system
‘Technology & Equipment

® Personnel




Concepts of
healthcare

system

Distribution and
Referral system

for chronic HD

e e

accessibility to treatment > effective
medical care 9 decreased load on

dialysis treatment

Most chronic HD treatments are run in
units located in community.

University and national hospitals take
charges on acute or complicated cases &

HD initiation

Prefectures

mn

Environment & Personnel

of dialysis units including

working system

T

Personnel are available and effective to run a unit. One-
stop service can be effectively run in private clinics.
Systematic and neat design with calm atmosphere

Excellent data management & communication system




Prerecoures in

e e

Patient care system in Multidisciplinary system

dialysis units
Initiation of HD “Fistula First” policy is successful encouraged.
treatment Done in full-facility unit - for safety and education
“smooth as silk”
Characters of HD Looks well, mostly independent despite the elderly
patients Long HD vintage and AVF patency
.'_'.Mi




N T

Water treatment Outlook: compact & looks “uncomplicated to operate” design

system

Pipe lines: good materials & design
EndoToxin retentive filter (ETRF) > ultrapure dialysate
Multi-patient dialysate delivery system = CDDS >

convenient, less budget, less contamination, supporting
online HDF y

Prerecoures in

T T

Water treatment Monitoring of chemicals, bacteria and

system

endotoxin: convenient, time sparing and user

friendly
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Bacterial culture = Endotoxin measurement
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Prerecoures in

Training program of

Clinical Engineers




® Centralized, systematic data management - less paper

work

@ Effective and high capacity of water treatment system -

ultrapure dialysate
.1) Available effective clinical engineers
2) user friendly & inexpensive method for
chemicals & bacterial monitoring -
good maintenance of water treatment

.Super high flux dialyzer —> better uremic toxin clearance

Is Dialysis technology introduced in this
training, applicable to Siriraj Hospital

YES,

WHICH ONE?




®New technique for bacterial culture and endotoxin measurement

.Quality improvement of Water treatment system
— Cleaning and disinfection technique
— Materials for pipeline
—ETRF
— CDDS
— Microfilter

@cEither regular HD with super high flux or better online HDF

.Empowerment and providing update

®Team assignment for consultation

.Distributing equipment to Thailand




.Improve setting of water treatment system to produce

ultrapure dialysate.
@ cEstablish a training program for clinical engineers.

@ Transfer and distribute Japanese dialysis technology to

the other areas outside Bangkok.

Thank you for your attention
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Presentation of Wrap-up Report
from Rajavithi Hospital

WANNIYA MEENUNE,MD

Renal unit ,Department of medicine,
Rajavithi Hospital,Bangkok,Thailand

Wrap-up Report  S=_ =

Collaboration Program with the Private Sector for
Disseminating Japanese Technology for Dialysis

system with CDDS in Japan
25 June -4 July 2014

Place : Rajavithi Hospital
Country: Thailand
Name:

1. WANNIYA MEENUNE ,MD
Staff of nephrologist

2. Ms. PICHITRA THOOLMALA
Hemodialysis Nurse




Impression to dialysis units in

Miyazaki and Oita Prefectures

* Our teams had a very much impression to
warm greeting and dialysis units in Miyazaki
and Oita Prefectures.

* In many part that | will show as next slide

What are the strong points and weak

points of Japanese dialysis system or
device ?

* The strong points

In Japan, they have a lot of points as follow
* |In the part of Water Treatment System

1. Raw water and pre treatment

In japan : Good quality of water supply and good filters
are installed after pre-treatment system

In Thailand : Fair quality of water supply that recent
data from metropolitan water-work show occasional
shortening of supply in November to April (due to
variation of rainwater and storms across a year).




In Thailand

* May sometime contamination water supply
from industry that released waste into river

* In future ,They can occur every year
* Increase chance of contamination of water

Solution from Japan : Advice good filter (Microza)
installation in my hemodiaysis unit in Thailand.

N

May improve water quality very well

Strong points in japan

* In part of Piping in HD unit

* In Japan : They have a good pipe line ( KC
Hose) that can tolerate both cleansing and
disinfectant and also flexible pipe line to avoid
broken .




Strong points in japan

* In part of Cleaning and disinfection in

HD unit

* InJapan : They have a very good technology
for cleaning and disinfection such as Heat with
water and very low concentration of acid that
not cause corrosion pipe line ,low

accumulation of endotoxin or bacterial and
also not have a environmental pollution.

Strong points in japan

* In part of maintenance system in HD unit

* InJapan ,They have availability of Clinical
engineers and consultants to support an
effective maintenance system and also have a
regular training program in clinical engineer.

* |/t was a very good program due to
nephrologist and hemodialysis nurse don’t
have a enough data to support patient.




Strong points in japan

* Medical engineer also to build up a

relationship of trust among people and
maintain sufficient communication.

Strong points in japan

* |n part of maintenance
* Endotoxin measurement and Bacterial culture

* In Japan ,They have a very good test,
available, convenient and also easily to use.

Toxinometer mini

Microfilter for
bacterial




Strong points in japan

In part of dialysate production for usability during
hemodialysis

In Japan ,you have a good technology such as Central
Dialysis fluid Delivery System (CDDS) and The machine
can return blood from both arterial and venous side
without disconnection the blood line of patient .

We think that this technique can prevent spreading of
infection and easily to personal that use it.

CDDS is seem to be a cheaper, easier for maintenance,
labor saving and need less space. So, it matches with
most of chronic dialysis patients who are stable
conditions.




Strong points in japan

* In part of Dialyzer that use in HD unit

* InJapan, They have a good dialyzer ( super flux)
that can clearance of toxic middle molecule ( B2
microglobulin) that can cause a lot of problems
including to dialysis related amyloidosis.

* Good dialyzer ( super flux) in Japan had been
show a data that can clearance toxic middle

molecule more than dialyzer that produce from
western countries .

Strong points in japan

* |In part of CDDS

* Part of Mixing device for
dialysate fluid

* InJapan, They have new
technology for automatically

mixing solution for dialysate
fluid.




Mixing device
Solution A and B

Machine was cutting all of

bottle into small size and it
WERGCEN AN ERETCREE

Strong points in japan

* In part of water treatment

* InJapan, They have a very good filter that can
reduce a lot of endotoxin and bacterial

( ETRF=endotoxin retentive filter) that it was use

in water system that can produce a very good
water( ultrapure water) to use in dialysis patient

/




Strong points in japan

In part of physician

In Japan,Nephrologists also take care patients that on going all time
of hemodialysis dialysis in private clinic which was difference from
Thailand .

In Japan : Dialysis staff 15,441 person
In Thailand : All nephrologist ( include not care HD) 900 person
In Japan : Full time per 10 patients = 0.16

: part time per 10 patients = 0.34

In Thailand : Total patients received HD and pertioneal
dialysis about 45,000 Pts and Kidney transplant about 3,600
Pts

( Total patients about 50,000 ) that not counting patient
had some kidney problems that now not required dialysis.
Full time and Part time per 10 patients in Thailand = 0.18




Strong points in japan

* Some area such as some clinic in Miyazaki that
had Information Transmission and Information
sharing service by cellohone E mail Named
“HD MAIL” if it had a difficult problem or
wanted to referral to higher Hospital (exp.
University hospital)




Strong points in japan : very prettiness

Strong points in japan

* Data system is centralized managed and user
friendly.

* Multi-dimensional care of CKD patients

* Equipment, furniture and decorating pieces
are beautiful and look calm.




What are the strong points and weak

points of Japanese dialysis system or
device ?

The weak points : may be a little problem
* 1. Influence of the style of dialysis therapy of Western
countries
Many medical technologies related with dialysis therapy
have been introduced from Europe and the United States
historically.
Hence,the style of dialysis therapy based on the personal

dialysis monitoring device ( Standing alone machine) has
been fixed to countries except for japan.

What are the strong points and weak

points of Japanese dialysis system or
device ? ( continued )

The weak points
2. Barrier of language

According to Difficult to communication or
reading in Japanese language, So we think it
may be slowly to disseminate disseminating
Japanese Technology for Dialysis system .




In near future at my hospital,is it \ Yoo
possible to carry out the

management to keep high water
quality like as dialysis units in
Japan?

The New 27 floors
building




= = 1 2o ; = e
s % B
[ [FEEERRER F
wpEre v ek
Fi Autwa | c____:Lm

=t} FD ‘-—C ’--Q . EX—JS-PAA‘CT
T } ‘r\'-;_

T
&

9'" floor

* 1,000 m?for
dialysis
complex

¢ Acute HD unit
(15 machines)

® Chronic HD unit
(21 machines)

® Vascular access
clinic

®* PD unit

® Training center

® Nephrology

6 X 6 meter=36m 2

—? ‘r-"mm.L division office
§ R R Organ donation
: and transplant
j—i o i office
;| 9" floor
: Water Treatment | * 1,000 m? for
R oom dialysis
complex

¢ Acute HD unit
(15 machines)

® Chronic HD unit
(21 machines)

® Vascular
access clinic

® PD unit
® Training center

® Nephrology
division office

® Organ donation

and transplant
office




Planning of This project

Central Dialysis fluid Delivery System: CDDS

* To compare 2 systems ( Japanese dialysis
system and western system) including future
research for efficacy ,parameters such as
adequate of dialysis ,nutritional index,
inflammatory marker, clearance of middle
molecule such as 2 microglobulin,dialysis
related amyloidosis,quality of life ,survival of

patient) etc.
Due to »

The responsibility of Rajavithi Hospital

* Service patients dueto

o The largest hospital, under the Medical
Service Department, Ministry of Public Health,
Bangkok, Thailand

o Hospital : Tertiary Hospital ,Referral Hospital
and part of Rangsit University.




The responsibility of Rajavithi Hospital

( continued)

e Educations
o Medical students

o Training resident programs including general

medicine

o Training Fellowship programs including

nephrologist
o Training Hemodialysis nurse

f

SURGICAL ICU

= ool et

- | 4" floor
i ® 62 bed ICU

include

2 ¢ |CU Medicine

® ICU Cardiac
care unit

(CCUL)
® ICU Surgical

® ICU Neuro
Surgical
® ICUENT

® Not include ICU
CVT

( cardiovasular
thoracic surgical)

Set in old building




- | 4" floor
i ® 62 bed

ICU
include

 ® Acute HD
i ® 4 zones

~ * 8dialysis
points (2
points in
each

\ zone)
44T * Water
treatment
system

A
Our my Hospital (also include \\\
director of Rajavithi Hospital, @

Renal unit ,department of
medicine ) would like to request

The Japanese team visiting

Thailand at the end of This month
(27 July 2014- 8 August 2014)




Future collaboration between |
Japan and Thailand \\ >

Improve quality Improve good
of water dialyzer
treatment ( Super flux
( good water : . dialyzer)
utra pure) by 7 :

: Y +7 4 Supportin
CDDS i, £ . PP :
New microfilter /) INn program
SLAIE 2 ' — of Clinical
Endotoxin Wil . .
retensive Fiter 3 Engineering
( ETRF) . . .
Good detection in thailand in

of bacteria and the future
endotoxin

<~
;

;ggf

)’
Yy
/,."

1 /7);
For the end stage Renal disease patients will have
a good quality of life and for development

education in part of nephrology

Thank you for warm greeting and disseminating
new technology




o ‘ v--‘ .'H—_ .
Thank you your government and all of clinics A
,Hospitals,persons that bring a lot of technologiesto
my country. i)

\/ Thank you JICA for your \/‘
kindness
§ o) M &%&r
b\ ‘FJ “i

-t




Thank You for
Your Attention
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FACULTY OF MEDICINE SIRIRAJ HOSPITAL
Mahidol University wisdom of the land

Achievement in Improving Water) .5
Purification and Dialysis at | '«
Siriraj Medical School ),y &

Kraiwiporn Kiattisunthorn, M.D. ::

Overview Progression

May 2013 Seminar on Dialysis
Technology in Japan

Sep—Nov  CLAIR program (trainees from

2013 Rajavithi Hospital)

June 23 - Training on water purity

Jul 5,2014  system and CDDS

Jul 27 — First survey ==

Aug 8, 2014 : T—

Sep 8-17, Second survey = !

2014

Sep —Oct, CLAIR program (trainees from

2014 Rajavithi & Siriraj Hospital) Kawasu Laboratories o, Medikt Co.
Jan 12-24,  Third survey .
2015




\./ Mortality Rate among HD Patients: DOPPS

Data from Dialysis Outcomes and Practice Pattern Study (DOPPS), n=86,886 from 11 countries

Adjusted by age, gender, race & diabetes Kidney Int 2013; 85: 158-165

() Uremic Factors Affecting Mortality among
%=/ Dialysis Patients

® Dialysis adequacy: ?Kt/V, removal of uremic
toxins

® Residual renal function

® Vascular access

® Bone metabolism: PO,, Ca, PTH, fracture,
vascular calcification

® Anemia _ _ o
High quality of dialysis treatment

PY .
Inflammation & patient care policy
® Nutritional status

® Oxidized LDL




What are the differences between
Japanese and Thai Dialysis Practice?

® Water for dialysis:
—ultrapure dialysate
—Mostly central dialysate delivery system (CDDS)
® Prescription
—"Fistula first” policy 70-80% with long access patency
® Not common to have aneurysm or giant AVF
—Lower BFR & DFR but healthy patients
—Very effective dialyzer
® Healthcare workers
—Clinical engineers in dialysis field

. y Central dialysate delivery system (CDDS)

Stand alone HD console Central dialysate delivery system
1] \I**'L 1 % [ — |
=" o
ey HEHE
CT““ R m-rlpnra m rane
} = jp==n

=i
I
Resrcesiog Reopracassing olaian
RO emprane P RO mombrane
= (

4{.2‘-“ _M—/ \‘




High Flux, High Back Filtration

!

—_—
Hemodialysis
“

|
D
l l

—
€

—

Hemodiafiltration

<€ Back filtration
High volume of water exposure
l<

Concerns on water quality for HD
o Chemical
o Biological: Bacteria, endotoxin

Standard of Water Purification for HD

Recommendation for dialysis water and dialysate in Thailand

Bacteria (cfu/mL) | Endotoxin (EU/mL)
Dialysis water 200 2
Dialysis fluid 200 2
AAMI JSDT (2008)
D|aIy5|s Rx Bacteria Endotoxin Bacteria Endotoxin
(cfu/mL) (EU/mL) (cfu/mL) (EU/mL)
Conventional HD 200 2 100 0.05
. JACE: Bacterig 0.1 cfu/mL,
(regular fluid) ET 0.001 EU/njL
Ultrapure dialysate 0.1 0.03 0.1 0.001
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Media box




Endotoxin Assay Methods

® Amoebocyte Lysate (Limulus Amoebocyte Lysate)
— GEL-CLOT TECHNIQUE (pharmacopeia method)
Labeled Sensitivity: (0.015), 0.03, 0.06 ... 0.25EU/mL
— PHOTOMETRIC QUANTITATIVE TECHNIQUES
{pharmacopeia method)
® Turbidimetric Technique

® Chromogenic Technique
Assay Range: 0.001 — 0.1EU/mL

® Recombinant Factor C Assay (PyroGene™)
Assay Range: 0.01 — 10EU/mL

® ELISA Assay (EndoLISA®)
Assay Range: 0.05 — 500EU/mL

© 2013, Wako Pure
Chemical Industries,Ltd.

Clotting Cascades Found in Horseshoe Crab

Activated
Factor C Factor C

Factor B il Activated PE—A
Factor B

Proclotting Enzyme u>CIotting Enzyme

Limulus Amebocyte | Coagulogen ib Coagulin
Lysate
GEL-CLOT
© 2013, Wako Pure Chemical

Industries,Ltd. 1




Siriraj Dialysis Unit

24 stations
3 shifts/day
160 patients
20 RN &10 PN

12 stations
3 shifts/day
58 patients
16 RN & 13 PN

at Siriraj Hospital)

Stand Alone HD Consoles (Current Circuit

Sand filter  sqftener  Activated Carbon Break Tgnk

Reprocessing station

Bacteria 4-06-cfu/ml HD consoles

ET 0.34 steria 0.72 cfu/mL
0.035 EU/mL

RO membrane




Factors Influencing Water Quality

® Structure:
— Piping system (materials & design)
— RO module
— Pretreatment
— Barrier: microfilter, ultrafilter

® M a.l nte nan Ce Endotoxin Retentive Filter

- DiSi nfection s I‘i:“:;;] of fiter umed for microoegamsms & andolonmn
— Monitoring

Wate I source * 94% of Japanese HD centers use ETRF
* ETRF promotes better quality of water treatment
aystem
=Lower endotorm levess
—Lower Batteria counts

RO Generated Water

=8-Paob =#—Kallaya Niwatanaline A Kallaya Niiwatana line B q q
Peracetic acid

overnight

Cleaning
sampling
port
Bacterial m\ l P
Count )
& —
1

(CFU/mL) \
0.28 \.
0.02

22-JUL-2014 14-AUG-2014




Open Spaced Sampling Port

St FOSTRLON Nl

&g Sowpling > $
- \ '-\ -,

e s beetepin §

i

Lleayope s asusl y /"' | &
o M08 Wiy (=
=400~ G0 b
Thiy chearaces 16 vy i

Boasteas huuse

RO Generated Water

Peracetic acid

=8—Paob

=o-Kallaya Niwatana line A

overnight
Cleaning Kallaya Niiwatana line B
; samplin
Bacterial psrt 9
Count
(CFU/mL)
4.16
3.06
1 0.28
Vet
22-JUL-20145-AUG-2014 14-AUG-  26-SEP-  12-SEP- 3-SEP-2014 22-OCT-  24-DEC-
2014 2014 2014 2014 2014




%-F@; Contamination Effect vs. Filter

20 . .
18 m Pre 0.2 micron filter LoopA
15.9 B Post 0.2 micron filter LoopA
15 ® Pre 0.2 micron filter LoopB

. Post 0.2 micron filter LoopB
Bacterial Count

CFU/mL
(CRUML) o

s 3.06 3
I 172 1.12
0.06 [ 0.2 0.28 g 0.02 l0.16 0.08 2 0.16  (0.08
0 0.0¢ g - 0
1-Sep-2014 1-Oct-2014 1-Nov-2014 1-Dec-2014

Filter Installation before the Console

ET 0.017

| Machine No. 37
ET 0.035 1.04

0.86 installation

Bacteria count
(CFU/mL) g=2

0%

22-JUL-2014 14-AUG-2014  26-SEP-2014 3-SEP-2014 22—0%{2014 24-DEC-2014




\i./ Filter Installation before the Console

) ET 0.34
Machine No. 35 1.06

installation

. ET-ND

0.42

Bacteria count
(CFU/mL)

0.00

\J
26-SEP-2014 21-0CT-2014 24-NOV-2014 24-DEC-2014 7-JAN-2015

=g Conclusion

» Thai hemodialysis achieves the
International recommendation, however,
well-planned improving the optimal ones
should be run for the better patient
outcomes.

» Knowledge and technologies as well as
personnel are essential for going beyond
the standard.




Thank you for your attention
|
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Dr.Sakarn Bunnag =— %
ephrology Division =

i Hospital




Short Term Training Program on Japanese Medical Equipment

da V4

= Bgroups of nphrologist and hemodialysis nurses

.Q'




Improvement
by using
toxinometer

collection tube

And collection
technique

standardization

dialysate -

Water pre-treatment and water purification

Results were comparable to the results from standard lab in Thailand.

- just of RO
~ membrane

reprocessing

Dialysate

RO supply 0.D.

RO return 0.D.

RO O.D.

O.D.

0.D.

O.D.

0.04

Disinfection
and collecting
technique
Technic
Improvement

O.D. = over detectable
N.D. = not detectable

just of RO
membrane

RO supply

RO return

RO

reprocessing

Dialysate

Water pre-treatment and water purification

- Oct Nov Dec
— 2014 | 2014 2014

N.D.

N.D.

N.D.

N.D.




Microfiltration (Microza)
0.1 um

m Functional Capability )

Sand Filter Removal of suspended solids

Softener Removal of ionic materials ( Ca2*, Mg2+)
Activated Carbon Removal of organic compounds and chlorine

RO Removal of ionic materials and endotoxin




[

out

aste)

g L= *Raw water is fed to the tank of MF
= y, filtration apparatus from raw water line.
]

W

ﬂ“.te

= * A part of raw water is treated by Microza
MF filter.

Result on Endotoxin in raw water and MF permeate

5th Aug. 2014 | 16th Aug. 2
(EU/ml) (EU/ml)

- Raw water 2.41

MF permeate 0.41 0.65 3.4

iF

* Concentration of endoto;r;(ET) after micro filtration decreased
about 1/6 to 1/7 from the raw water.

* MF membrane’s nominal pore size is 0.1um. As ET itself cannot be
blocked by micro filter, it is thought that the decrease is the result of
rejecting microorganisms and their remains that generate ET.

“’|\| il




- 6th Aug. 2014 ' th Aug. 2014

Raw water Several hundred of colony 10000

MF permeate 2 colonies 800

Result on micro filtration of tap water (1st trial : 3)
MF module condition after a month operation(9th September)

drane afte 43 Flushed water aftefes
tH operation # manually washed

|nitial‘
The

* Membrane was fouled much with the suspended solid in the raw water.
* The increase of filtration pressure is due to this membrane fouling.

* It is thought that the operation parameters were not proper for filtrating
tap water in Thailand. Air scrubbing and flushing frequency should be
increased.




future plan

 Ultrapure water treatment should be the
new standard of water treatment in
Rajavithi Hospital.

» We plan to use double RO system together
with ETRF to make high purity water in the
new HD unit

~+ Toxinometer and Japanease techniques

:‘;ll.i B EEE

CDDS SyStem — ‘II lll!lllll-aill :
[




future plan

» Central Dialysis fluid Delivery System (CDDS) is seem to
~ be acheaper, easier for maintenance, labor saving and
~ need less space. So, it matches with most of chronic
_dialysis patients who are stable. However, for acute HD
nd some chronic HD patients with e’lyte or hemodynamic
fability, stand alone machine should be a better choice.

future plan

* We have made the decision to implement the
CDDS in the new HD unit (initially 10 CDDS

a VT |
o tl\(lil\l




Clinical Engineer

future plan

» Administrative board has approved the
establishment of Biomedical Engineer (BME)
~ Division and relocate the position from the
~ General Administrative Department to
~ Academic Support Deparment.
ollaborate with King Mongkuts’ University of

il

»
A
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