Journal of the

I nsarsauiauisalaniids:inAlng g y

'
a

mmsanenlsalauwisszmalng T 23 aifuf 4 ganAn-sunan 2560

Ne

Society of Thailand

ol
160

THRILAND

® ROLOGY SOCIETY OF
www.nephrothai.org
ISBN : 0859-239X



Simplify Anemia Management

Darbepoetin alfa

Abbreviated Prescribing Information NESP® (Darbepoetin alfa) prefill syringes 20, 30, 40 mcg. Nesp®, Novel Erythropoiesis Stimulating Protein, Indication: Nesp® (Darbepoetin alfa) is indicated
for the treatment of anaemia associated with chronic renal failure and cancer patients. Dosage and administration: The recommended dose for chronic renal failure patients, The initial Nesp®
dosage by SC or IV administration is 0.45ug/kg body weight, as a single injection once weekly. For patients with non-myeloid malignancies receiving chemotherapy,the recommended initial dose
is 500ug or 6.75ug/kg body weight given once every 3 weeks as a single SC injection. Alternatively, once-weekly SC dosing can be given at 2.25ug/kg body weight. If the response is not
satisfactory in terms of reducing red blood cell transfusion requirements, the dose should be doubled to 4.5ug/kg given once weekly. Contraindication: uncontrolled hypertension, known
sensitivity to products derived from mammalian cells, and known hypersensitivity to darbepoetin alfa or any of the excipients found in Nesp®. Precautions/warning: iron status should be
evaluated for all patients before and during treatment, supplemental iron therapy is recommended for all CRF patients whose serum ferritin is below 100ug/L or serum transferrin saturation is
below 20%. Interactions with Other Drugs:No evidence of drug interactions with darbepoetin alfa was observed during the course of clinical studies. Adverse Events: In CRF Patients reported
in + 5% of patients treated with darbepoetin alfa is hypertension, In Cancer Patients common adverse events is fatigue. Storage: at 2°C to 8°C (Refrigerate. Do not freeze). Protect from light. Do
not shake.

Further information, please contact

Kyowa Hakko Kirin(Thailand) Co.,Ltd 2o mnemg dugilmilfiawnzaoumenna wndnsdamumanislion
323 United center Building, 20th fl.,Room 20038 Silom Road Tﬂma’mimaznﬁ")ﬂﬂnﬁmﬁu‘lumnmié’w?Jmﬂ'uaugitﬂuamanmirﬁh"uzn
Silom, Bangrak, Bangkok 10500 Tuoyan@lumanavi e, 81/2555
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1. Intermittent Peritoneal Dialysis

5 Iwisfldeedgalugiedinmslanedeunds
Tnegtheaslisunadewinendulamedasviasnsias 2 das
11 30-60 w17 WIFTAmMsadmsnsTaanaiin (weekly small-solute
clearance) mﬂﬂLﬁmWﬂiwgﬂwﬁﬁm’w hypercatabolic L&y
fhefifinmsings

2. Continuous Equilibration Peritoneal Dialysis
(CEPD)

38fiazman8iu continuous ambulatory peritoneal
dialysis Aaldvirendslamedasiios 1-2 Gnsldreriaawin
2-6 #lng

3. Tidal Peritoneal Dialysis (TPD)
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goni ilanlSeulfisuiuis CEPD ansnsnd potassium uae
phosphates l6#in31 uazfl ultrafitrate AxNn31 wanaInit

fofirnlddnefivasndy uswuin3s TPD dnfinagadelussiv
TUusihendslamedasiaaninni3s CEPD”

4. High-Volume Peritoneal Dialysis (HVPD)
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5. Continuous-Flow Peritoneal Dialysis (CFPD)
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Na* K* Ca™ Mg cr HCO lactate pH osmole
Hartmann’s solution 131 5 2 111 29 7 278
Ringer’s lactate 131 ) 1.8 112 28 6.5 279
Plasmalyte B 120 4 0 1.5 110 27 7.4 273
0.9%NaCl 154 154 308
0.45%NaCl 77 77 5 154
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Ringer’s lactate 132 2.5 0.25 95 35 5.2 344
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Role of peritoneal dialysis in acute
kidney injury

Kornchanok Vareesangthip, Thassapan Sritongkul,
Division of Nephrology, Faculty of Medicine, Siriraj Hospital, Mahidol University

Abstract

Acute kidney injury(AKI) is a complex disorder with high mortality rate. Until now, many new advances bring PD in
equal with HD, including new techniques for PD, catheters and peritoneal fluids. PD has many benefits over HD as the
procedure is not as complicated and also not as expensive. Solute removal from PD is more gradual which lower the
risk of disequilibrium syndrome, also better with hemodynamic instability with less effect on the cardiovascular system.
In patients with functional class IV heart failure, PD also helps control fluid balance. On the downside, PD has limited
use in patients with recent abdominal surgery or abdominal infections, hypercatabolic patients, patients with shock, and
also less efficient in the correction of life threatening hyperkalemia and severe volume overload. Many studies show that
the outcomes, including mortality and adverse effects, are not different between PD and HD. New peritoneal dialysis
solutions using bicarbonate-buffered shows no difference in mortality to lactate-buffered solutions but has a faster rate
of correcting acidemia. The most efficient modalities of PD in AKI patients are High-Volume Peritoneal Dialysis and
Continuous-Flow Peritoneal Dialysis. The goal solute clearance from ISPD guideline is target weekly Kt/V urea =3.5.
But one can lower the target to weekly Kt/V urea >2.1, which is acceptable in the context of limited resources. Fluid
control is equally important and can be adjusted by increasing glucose concentration of the peritoneal fluid and shorten
the dwell time. Due to the large amount of peritoneal fluid used, metabolic complications are another concern and need
correction. Hypokalemia can be corrected by adding potassium into the peritoneal fluid. Careful calculations of nutrition
and protein supplement is also important as protein is loss with the dialysate and glucose is absorped. Blood sugar
should also be monitored. In conclusion, PD is another great option of renal replacement therapy in patients with AKI.

Keywords : peritoneal dialysis, acute kidney injury
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HAnMsAnEINUIN carotid artery media-intima thickness
Boflusausdfon1afl atherosclerosis sufiATMEdNRUSREAT0
fudsinmusmmannaununiamasniiensidlugiaelsale
Sosefilasunmanenidensieinsaslafion’® uazdnisfne
WURIINANNUGDEN9TRLU2NI SIS IGLARNNAUN NG
WaoaLEeRsT lASURUUSHIM protein oxidation products 7
Lﬁmﬁuﬂeuanmﬂi{m@mﬁna:ﬁwﬂﬁﬁ%mﬁ’u lipoprotein ﬁaﬂixsju
foam cell TAiimn1sAne wazdiwalimznswlunasntonuns
Tuiadesuazunnaan luiigafinnendsdieilannian
eunduduls

Tneasumslasusamanisnmivwludenalifimerion
fRmUNA89 endothelial , atherosclerosis, arteriolosclerosis 6

NARBITUUNNANAY

ﬁ’]ﬁ;mﬁﬂﬁaizs[%ﬂ’immﬁaﬂ (plasma non-transferrin
bound iron) &ansa¥i 1A lymphocyte Lﬁumiﬁwmryjmﬁﬂﬁﬂi:
m”wgimaédmaslﬁl,ﬁmﬂﬁﬁ%mﬁtﬂuﬁwiamaﬁ (oxidative stress)
wlw lymphocyte 1a¢ awvinlwfianglazesadanas Taesin
\Ainlw helper CD4+ Waz CD16+ lymphocytes wananit
9 lvnnsvina e polymorphonuclear leukocytes HAUNG
woludauzes phagocytic activity wae microbial kiling™ qavine
douasaszuunRdniuifaunfvoluduzns cellular uaz
humoral immunity paaziinaagdelaannsliiadnlse
sudniauiluguaelsalasesofildsunsnanifondainias
Tfignaiaslasusimmannaunuwnimasadons dns
138579 antibody staenifiAsandn’® wananisimmn
faszlunszuaiian (plasma non—transferrin bound iron) ga.0%
wravarsi iwdouuafidensyiulaianoswinuas
ATNgwLsIassdaLaednse

Tneagumslasusamanisnmivwludenalifineion
fifmInfizasszuugfniuzasonielunndin uazdivinlide
wuATiSeindLazAMHgHITI lFE N

Pnuadefinannluinesiu Sefitaunsinuuimeufus
dualng

1. 371 KDIGO guideline ¥ w.Al. 2555

- Tvnanideensldsmminnaununiivasn

\daaduilaguasidafinnsindalusnenieuazaiunnlals
(Not Graded)

2. wnaanalsalaudnszmalnedmiugielngase

AlFsunsthianaunlaseniaclaifion w.a. 2557
- mssriolunislisimmanluguaeidaded

nsfindeluienewazaauanlals

9NN15ANWT meta-analysis toe wey. U3 gamuganod
wazanz TniSasanalasadeaninislvsngnannaunn
nanaeadens laensinsziulfisenfiinfivsowad
(oxidative stress) Mae¥%hm w@w Ngw lipid peroxidation
Usznausig plasma thiobarbituric acid-reactive substances
(TBARS), malonyldialdehyde (MDA) uw&e oxidized LDL,
ngu DNA oxidation Usznausae lymphocyte 8-hydroxy-2'-
deoxyguanosine, N§H protein oxidation Usznausig oxidized-to-
reduced glutathione ratio, protein carbonyl, LLazﬂij neutrophil
respiratory burst Baiflususdfnavhausasssuunfiduinl
rameBelungunisAnuILuL single-arm suwuT1 An1sifiad
2849 plasma TBRAS 0.48 lulasluasafnsadrefsiad iy
NEER (95%CI : 0.01-0.23 Inlasluasiedng; P=0.04), plasma
MDA 0.12 TulasluasednsodrsfisiedAnieatf (95%C
0.01-0.23 lulpsluasadng; P=0.04) wazfin1sanaszas
neutrophil respiratory burst 452.93 RLUa8SHRea ALY N9ais
(P=0.002)

N5IAEIALABENNALNUNIIRABALEBARTLAZHE
N3ENUNNARTIN

Tun1sFnuILUUNgNENEIDEN - AIUAN (randomized

N
o

controlled clinical trials) HWWUINSHN1SRNERIBY plasma
TBARS 0.30 lulmsluasadns (95% Cl : 0.007-0.53 lulaslua
ROdn3; P=0.01) WAz B2-microglobulin 4.81 {adniusia
IATART (NN./AA.) (95% Cl : 1.35-8.27 HN./Aa.; P=0.006)
wiiiaanguadwsnendfinnaulaiinagofivedAyneais
Teiun mnisallafoUsza9m (any adverse event) (Relative risk
(RR) =0.88; 95%Cl: 0.72-1.08; P=0.23), ANnxfnUnfin1eiala
(RR=1.31: 95%CI: 0.38-4.47: P=0.67), N5AmA3a (RR = 0.76;
95%Cl:0.34-1.71; P=0.51), n19Ld8di6 (RR=0.53; 95%Cl:
0.09-3.00; P=0.47) aenslsAmansAnuilasIuTINszea
MSANWAANG Y Tirauinedmaiend 1-6 LRawwnTL
sannfinisfnunzes Balie wazAms® Foduniside
@eimsnzAuuuTudnemsin arnme luwwa (Prospective Cohort
Studies) tHagANFNTWSTERIIUTHIUEIAMENNALNY
namaandansawiageiunsidedialuguaelsalagass
ilgsunsthiamaunulasensaslafenlnen: susm
fhelavionn 32,435 918 wazRnmalulsanm 1.7 (1.0-2.4) 9
IaeldUSanmuesman 100-199 Aadnsusiaisiomduamnsgin
§redolunaifisuiiasaniiuwlSinusgmaniadesofiow
fignldanniign wuirdniafingesdnainisiiedinann
NNALHE (all-cause mortality) Lﬁ'aiﬁmﬁgmgﬂﬂmm 300-399
fAadnswmalfiaw (HR = 1.13, 95% Cl : 1.00-1.27) uas
AUIANINNTT 400 Nadnsusawiaw (HR of 1.18, 95% Cl of
1.07-1.30) agivedIAyNISaaR
ienSeuLiieudmsnsidedinanynaning (all-cause

D.
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mortality) L@W12N13LABIRLABNNALNKNIIHADALRD RGN
USnauanNNIindu 300 fadnsusiataawineuiuawaiaeni
300 fiafinsusaiian Sunuhgannauaeefieddymoain
(HR =112 ,95% CI:1.04-1.20) Tnelsifieadosiuszezinanln
mslgsumstdanaunulasensasladios, ssu C-reactive
protein, 92AU %TSAT, 926U serum ferritin, ANA TSR
SIANNALNUNIIADALREARLAIRAc AT 1Y uas
Tungudilds1gmannawnuniamasaiioamusaiasinnin
Wiy 300 fafnsusaifouiwilogfiszauadlalnad
2E5eMI19 10-12 N./MA. WAZNINNIT 12 N./A8. AT
Maliedinannnnaine (all-cause mortality) aeadwedALY
meafRlag HR=1.12, 95% Cl:1.02-1.22 uaz HR=1.25, 95%
CIA1.10-1.41 swansiu wsidlaszsiuadlalnadusiosnd 10 n./ma.
WUI1aAdRIIN15L8TIRINNYNEINE (all-cause mortality)
adedReAIANNEDs (HR=0.94, 95% CI:0.80-1.10, P=0.05)
dauwdnrnsidedinanaunadn wWu lsamlauas
wasadon, nsBade wwnuinduwi iafirfandiusne
madedinaninaning (all-cause mortality) sl laisiviesdAty
neata enviwdmnsinisidedinanlsaiilanaznasniian
finuininauaenofivadAyniesidleldusanmusiginin
NALNBNNVRDALEAAININAT AU 300 HAANITHABLADY
WoAnUSIms AMANNALNwNIIvaBALEaARY
algsudndiadnsusioflansusafiawnudt drwanndniniu
6 Aaansusaflansusaiionasiindnsinisdedinean
NNELNB (all-cause mortality)aeigiiEAEYNI9ETR (HR=1.26,
95%, Cl:1.13-1.40), ifingns1n1sidedinainlsamlauas
naosaRanadAREEANIETR (HR=1.35, 95% Cl:1.12-1.62)
wsRNSmsINsEeEinnnnistindeate lufivedAynoads
(HR=1.08, 95%C]l:0.83-1.40)
sanaadelunsuanlsoneunanuinisduadiof
WedAoatiA (HR=1.12, 95%CI:1.07-1.18) ilaldsmman
NAUNBNIRADALEDARIUSHIUNINATNNNAY 300 HaansH
AolfauisuiulSaImsIananaLNuNIsnasaLiaa6
100-199 HaAnNINFABLADW
RaNRMIANWI284 Ishida wazAmE? NErIATNHENTUS
FEAIHAINSIARANAUMI IR MENALNUNIITaaLEen
dlugaelaFasedldsunsintiamaunwladensoslafies
fuaulssmenuasesaslsrgadennidouvaiisaduasousn
FasinalFsusnmmannaununimasaidensilnng 14

o
=Y

aniznandnuilulsoneuna Tnesausanguaelavod
22,820 TendudflFsumanEnnaununemassiiansiiiods
2,463 T8 WU NgNTlESUSIAMANNALNINIVRDALRE RGN
Taiiinns\@e33m7 30 Fu (odds ratio (OR)= 0.86; 95% CI :
0.74 - 1.00:P=0.04), lalifinns.ded3nnaaniied (HR = 0.92;
95% Cl : 0.85 - 1.00; P=0.04), ania1wanlsaneg1uia (10.1 T
[95% Cl : 9.7 - 10.5] Wigufiu 10.5 T14{95% CI : 10.3 - 10.7];
P=0.05) aﬂ"mﬁﬁaﬁ'lﬁfzgmaaﬁﬁuamﬁumsné’umuau
Tsanenunamiedaslsadndaniadedinludas 30 Junde
28n91n159WeNUTA (OR = 1.08; 95% Cl :0.96 - 1.22; P=0.05)

ptnalaifivedAyneaia Waifeuiunislaldsusiangn
NALNBNINGEALEDAAT LHBNYIINNTIATIEHNg N B8N
USamusngunandildSunaununisvasndonsn 3 ngnAe
T3y, la5uivsanaiasnd 100 fadndn uaslasud
USanmannninniiu 100 AadnsuuanuSeuiieuinluwwinis
Fedindl 30 Tw, Mmadedianaent, nanswanlsmenuia
wazn1andusnuanlsanenuiasieiaslsafindenioidedin
Tudae 30 JunasaanainlseneIuia WUIIARLIAINITHE
lsamenuna (10 Jw; 95% Cl: 9.6-10.4 Lfiguriu 10.5%; 95%
Cl : 10.3-10.7; P=0.04) agnefiskedndnymesifiafieuiilasu
SIRLAANNALNUNIINADALEDARIUSHIUNINAT Y IAY
100 fiaansuiulalasusimmbnnaununisnasaiionsi

danlunidns wnlifanauans1siwaensdeddyneadsa
NG

ladusnaalsaiadanudn dndunsfindeiians
Wandom (vascular access) HszEZIAWOWIINGTUIAEHAT
ngwlalasusmmannawnunisvasndensiageliedAny
NNEGA (9.6 Tu; 95% Cl : 9.0-10.1 Wiguiu 10.6 Tu; 95%
CI:10.3-10.9: P=0.001) uaz ddunsifedinanlsadinge
Tunszuaifen sziinnsndusnsnuslulsoweiuiaanlss
Aadansaifedinaeln 30 Tundsoanainlamenunaasned
ned1AYNI9EGS (OR=1.28; 95%CI:1.05-1.56; P=0.01) Waz
aRnAINTwanlsInNgUIaaEelvedANeEER (11.4 Tw;
95% Cl:10.6-12.3 Wiguniu 12.5 Ju; 95% Cl:12.1-12.8; P=0.03)
Wawisuiumslalisusaminnaunumovaasidons

dqU msldopmannaunwmenasaians lugiaele
Sadeitlasunsintanaunuladaemsaslaieninlaiia
nafedisanlsafndoudinsimmannaununiemaansi
anzrndeinisfnidaluineneuasaruanlals usnisdedin
PnnnavgiwnduRdoyaiivdininnadedialddeld
S1EMANNALIUIIAaAA TsUSiNaTigennnnd1 300 Aadnin
Tugtheffszauanadaniwiaaninninintu 10 n./ma.

Ffias1auanNALNUNIIRaaaLRans

SIANMALTWNIREAFanMfviaeziia Jausazaiin
sziiAmnauensenuIaswaluanasaman, aiansiulamse
nsgmane I liimsUdosspmansassiGufinlusiaiu
tasinwlfiseriduiivaindasignindnaae degaiias
Wusivuwausinueningaldls, sn515lunslw uae
gammafauffsenfidui

s1wmannaunwmavaandensiignlyisnlulusagie
iwazgnifiaiianzniiaunlasaidngssuusialaewla
fdendedna lumaindimiadduiuiiminluanazes
dandsznausigninaianng ndsnsiuiuaslulamen
firdeusamanliszsmell uddessnainindaszaanands
axgnazanliioiinliguUnas feritin uazunasanazen ferroportin
dhgnasumBonfinalissiiu %TSAT Wingw uddeuadlwfing
nazfunasUIRMIEafiadonuainde usndomadefivnly
58U hepoidin tisdusa ARG Tuviedigavily
Aanzenananiwluiomeauls @ouansluguil 2)
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Intravenous Iron | 2

'S

Gl absorption
(<1mg/d)

Gl loss

stores (800mg)

Transferrin
Bound Iron

Bone marrow

3

Red Blood Cell
(25mg/d)

+

Iron loss
(6mgd)

Reticuloendothelial

Tissue
(200 mg)

sUf 2 angassnantudiaelnGesinlasumsihtanaunulasersoslafien Faudamniensisendomaneiay 22)

sUIuuMsUSHISS1IaIKENNaINUNIHaAIAo0 M

N13UINIIBIRARNNAUNUNIIRADALREARI LAENTS
TWuuu bolus dosing (luamingedsildsunisvaniian
easaslafisnnanensofnsonin) Wieusu maintenance
dosing (Wluwawimsinlunn 9 1-2 §Uansi) wuinsliuy bolus
dosing suaansanszduU s IuRvsamaduazinlona
fadalannnin® waznsT¥uuu maintenance dosing WU
fiussndnmianiduaalenmanistiadelaannniimsTvwuy
bolus dosing™

ndayatagii Jounekinisuimssngmannaun
NINABALEBAR LHWUU maintenance dosing

FOUANFIIVISIBRANNAUNUNIIHADALR AR
weazain

Tosudszangnminisinun meta-analysis lae way. U3an
genugamey uazAniz™ IlagrRins AENNALIUINIABALFDR
anlwsasnsiinendlalnadueeefiveddmyneadinul
ferric gluconate Waz iron oxide, L%aﬂﬂ’mﬁmzﬁu %TSAT
adnefisiedAyn1eaifnuln iron dextran, iron chloride,
ferric gluconate, iron colloid, iron ferumoxytol, iron oxide, ferric
polymaltose LA iron sucrose, L%a\‘m’]’il,ﬁmzﬁu serum ferritin
agneivedAneatianul iron ferumoxytol, iron chloride,
ferric polymaltose L& iron sucrose LLﬂzL%ﬂﬂmiﬂﬂﬂ%mm
an85InsindanlandedsiedAgnisaifinuln iron colloid
was ferric polymaltose

TuuinnizunandoufidrdnfinisAnwizes Ishida waz
Ani® (agsmmannaununaasaians lwiainsidedine
nawe w30 Tuznizuanlssneuia wudi iron sucrose
afiguiulalisusgmdnnaunwmmasaiiansaansn

anlasaea: 16 aeefivedAeaia (RR=0.84, 95%CI0.
72-0.98, P=0.03) LLﬁiLﬁaLﬁEJU iron sucrose U ferric gluconate
w38 ey ferric gluconate Aulalesusawannaununig
vaanieaswu A auAnsEnsiisd Ay esia, ey
TwSasmadedinnieln 1 Ywudn iron sucrose Waifisuriu
Talssusamannaunumavaaaiionstiu anlamansidedin
a95088z 10 ag19HReaIAYNISETA (RR=0.90, 95%CI:0.
83-0.98, P=0.02) LLﬁiLtﬁE]LﬁEJU iron sucrose U ferric gluconate
w38 ey ferric gluconate Aulalesusawannaununig
vaaneaswu A auAnsEnsiisd Ay esia, ey
TwSasszazin Tunsuanlsewe1u1a ifisusendng iron sucrose
fulalasusmmannaunumevasaieaswuinanasield
iron sucrose (9.8 T HgUAU 10.5 T, P=0.003), 7igUSZAING
ferric gluconate fulailssusiauannaunUNIIraEALRaAGN
wuinldfianaunnsniuagefiedAuneads, Wafisu
iron sucrose flU ferric gluconate WUI13282LI81HaY
Tsawenunasiaeninlunguiilsisu iron sucrose atnadiviedAny
N9ERR (9.8 T WiBudu 11.7 3; P=0.005) W&z Lﬁa@mﬁ
ndunndnwanmedainsinideniamadediaainynaing
1w 30 undseanainlsswerurawdanuin ferric gluconate
iamsnauansnudndn 40 wWasdnaadednedAyneais
Lﬁal,ﬁa‘ufTU"[&ﬂGT%’Uﬁ']qmﬁﬂwmmmwwaamﬁamﬁﬂ (RR=1.4,
95% Cl:1.04-1.89, P=0.03) LLEiLﬁE]LﬁEJU iron sucrose U ferric
gluconate %38 Ligu iron sucrose fiuldlAsussmannawny
MINEALERF IHNUANNLANANIBEN i E AN 9T
AqUaINToRaNUIT BIRAENNALNIKNIINADALEDAGN
nnafafuszAnsnwlnnaiianesiu %TSAT uslwuinisiia
dlulnatuwnsonsaauSanmendsinsindfuarafivszdnsam
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fldwinfiendwinluwesazzia damsasanuvasadelunis
Tdsamannaununianaanidanssiw wuiiadafiuaende
figm A iron sucrose Moluwuin1sideInammnaninglu 30 Tu
anzuenlsonenuia, nsdedinnieln 1 Juazdasnsinge

azindl o Jagln onamdnnaununsraseidans
flannanevaneziialuioomain dousacaRaRaANNWANFaTY
Twriane 1 shwrondsaulsznau, SausmsevsausinsziouSanm
enfilafieny souamslumsned 2

A58 2 aqUsmanaLnwNIasaRans N lesuN1s5usaslagsNIANE TS LA BNTRsanSgaLNENWE RNy lsUN T rYNe
Tuvininan o Tagin (FauUasannionansdedananeias 22)

Common Off-Label

Generic Name of Carbohydrate = Maximum Approved Single Test Dose
Maximum Dose and
Iron Product shell Dose,Administration Time Requirement

AdministrationTime

Low-molecular-weight Dextran 100 mg over >30s >1,000 mg IV over 4 Yes

iron dextran hours

Iron dextran, high Dextran 100 mg over >30s >1,000 mg IV over 4 Yes

molecular weight hours

Sodium ferric gluconate Gluconate 125 mg IV push over 10 min -~ 250 mg IV over 15 No

complex minutes

Iron sucrose Sucrose 200 mg IV over 2-5 min 300 mg IV over 1 hour No

Newer iron products Polyglucose 510 mg IV,< 1min Same dose as 15-min No

Ferumoxytol sorbitol infusion

Ferric carboxymaltose  Carboxymaltose 750 mg slow push or infusion None No

over 15 min
Iron isomaltoside Isomaltoside 20 mg/kg over 30 to 60 min None No
(linear

oligosaccharide)

aspuu:)mesTHmqménnonnummaocuéaoc‘h
Tugvoslasesinlasumstianainuladosingos
]OlﬁUUfnUﬁann:)U:)SSCUnSSUTUUﬂﬂT\UU
nsWsmEnnaununvaandons udtae lniEass
Alasunstianauwnulasaeniaslaifeniinnazlafnae
mnmimmm@mﬁnwu*jﬂﬁﬂs:f&’dﬁﬁ%iu absolute iron
deficiency a2 functional iron deficiency ﬁﬁi;‘:ﬁu serum ferritin
ogluda9 200-1200 wn./wa. dsnsauiiaszaupndlalnadn
wazanUIananisldendsinslwdanaclad wiiilafiansmnds
naLdefinasnasasnafinnisidedinanngnannguas
n1sfedinanlsaialanazwasmiandilduSanmemnan
NALNUNTINABALERMININATY 300 Aadnusaifawdan
glulnaduannnit 10 n/ma. sessudounzsinTildlulSanm
fiviment 300 fadnsusaiiawiarmalalnaduanni 10 n./ma.
wildUSanuannndt 300 Aadnsusaiiawdardlalnain
weendn 10 nma. 16 Teelaidndudamenlvidedoinne
Aadalusnenisuazarunalald uazuusinudnisenuuy

maintenance dosing
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Efficacy and safety of intravenous
iron supplementation in
hemodialysis patients

Kittisak Thanwirunroj, Pongsathorn Gojaseni
Division of Nephrology, Department of Internal Medicine, BhumibolAdulyadej Hospital,
Royal Thai Air Force Medical Department

Abstract

Anemia is common among patients with chronic kidney diseases, the poorer the kidney functions become,
the higher the prevalence of anemia appears. Thus, the prevalence of anemia is often high among the patients who
received renal replacement therapy. One of the major causes of anemia in these patients is iron deficiency; both absolute
and functional types. For anemia treatment, iron supplement has been provided to those patients either intravenously
or orally. Compared with oral treatment, intravenous treatment shows better efficacy regarding increasing serum ferritin
level, percentage of TSAT and hemoglobin level while reducing the use of erythropoietin. Despite its advantages, this
method has brought several disadvantages including an increase of toxic cellular-reaction due to cell oxidative stress
and dysfunction of body’s immune system. However, data from recent clinical trials are still controversy regarding safety
concerns about intravenous iron therapy. Therefore, further studies are still required for confirmation of clinical safety of

the intravenous iron compensation.
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Pregnancy related
Pre-eclampsia
Eclampsia
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Disseminated intravascular coagulation
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Allograft rejection

Hereditary plasma defect
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Non HIV-related TMA

HIV-related TMA

Classic focal segmental glomeruloscelrosis
Diabetic nephropathy
Membranoproliferative glomerulonephritis
Postinfectious glomerulonephritis
Hypertensive nephrosclerosis
Membranous nephropathy

IgA nephropathy
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Minimal change disease

HIV-associated nephropathy

HIV-related immune complex disease
Immune complex-mediated glomerulonephritis
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Thrombotic microangiopathy
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Thrombotic microangiopathy in human
immunodeficiency virus infection

Amol Singhsakul, Bancha Satirapoj
Nephrology Division, Department of Internal Medicine, Phramongkutklao Hospital

Abstract

Thrombotic microangiopathy (TMA) is a known complication of human immunodeficiency virus infection (HIV).
Endothelial cell injury appears to be the primary event causing platelet activation and deposition in the microvasculature.
Direct cytopathic roles of HIV as well as other factors such as malignancy, drugs, and infectious agents have been
implicated in the pathogenesis of HIV-TMA. Although the majority of patients present in a more advanced stage of HIV
disease, TMA can be the initial presenting symptom of HIV infection. Clinical features are those of idiopathic TMA, and the
diagnosis should be suspected in any patient with new onset thrombocytopenia and microangiopathic hemolytic anemia.
Therapy with plasma exchange or infusion appears to be efficacious. A rapid diagnosis and institution of plasmapheresis
is crucial for a favorable outcome. The long-term prognosis of HIV-TMA is unfavorable and may depend on the stage
of HIV infection. The recent data after the use of highly active retroviral treatment, however, are unavailable and current
prognosis is therefore uncertain. This review article will summarize the pathogenesis, clinical findings and therapeutic
intervention in HIV related TMA.

Keywords: human immunodeficiency virus (HIV), thrombotic microangiopathy, nephropathy
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immunoglobulin (IVIG) %38 rituximab WazN3zUIKNITUIYNEB1BEENIINT19NTEEUIY (plasmapheresis) Nawazsu
Tousnn unemadamatldsunsnanguwdesindifegluihgimintunsumnaangfidesudewmsugndels
dnwageniild deiildsagioe nuvidadensududaslasunaihse Tnefidmaneieligthenfaadegomani
sansnsunisugnaneleals u,azamé’mwmsLﬁmﬂﬁﬁ%mﬁiaﬁwmﬁal,?iaﬁ%amiaé’ﬂvlm (acute rejection) vidIn1sUgnae

saluluauan

Araagy: nsUgnanele, giseswiitade, nsangiisamuwitode

untn

Tutaginnsugnarelaiuindwnisiidanaunule
fifiuszAnSnmgaganiouiudnamssendinuazamunndis
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wWisuiuanadeslunisgadelaugndre tedasmaly 5 ¥
WU EL%HEjN‘ﬁlea complement-dependent cytotoxic (CDC)
crossmateh 1Twuandl Anmidsslumagadelaugninegegn
AB 1.8 W (95% Cl 1.42-2.29) Lﬁam%ﬂmﬁﬂuﬁmﬁw%mﬂ
Tafilsifinfiaiiaidaugndie Twanenguiifiug fow cytometric
crossmatch LUINUAFTHA CDC crossmateh uaufimnandes
5898931 1.65 1Y (95% Cl 1.36-1.99) UazgATNeAeNgNTINA
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Removal of antibodies : plasmapheresis or immunoadsorption

Inhibition of antibody production
rituximab (anti-CD20)
Plasma cell inhibitors : bortezomib (proteasome inhibitor)

Anti-B cell agents :

Inhibition of complement cascade : eculizumab (anti-C5a)

Intravenous immunoglobulin (IVIG)
Neutralizing of circulating anti-HLA antibodies
Inhibition of complement activation

Blockage of immune activation and enhancing the clearance of ant-HLA antibodies

Inhibits the expression of CD19 on activated B cells and induces B cell apoptosis

Induces expression of FcyllB, a negative regulatory receptor on immune cells

Inhibitory effects on cellular immune responses and nonspecific inhibitory effects on the immune system

Splenectomy : permanent effect — high risk for life-threatening encapsulating bacterial sepsis

ns:usumsaanodaduitioioUancne
(Desensitization protocols)

1. High-dose IVIG (Cedars-Sinai protocol)

nsdnwusniuanelifinielszloniannnisangd
sadwitaifougndne Aanisdnwilag Jordan wazAmg’
filssweuna Cedars-Sinai Uszimrsn3gawsni unsinun
wuugauazingamuanluglieid PRA w1Anin 50% uas
fdssesuusnalaengidedin lnsudadunguiilssu via
48 mw 921650 IVIG 2g/kg Wiowaz 1 Asaiiunan 4 ansasais
wasnswnndslallesunisgndnelafiazld via 8nfinan
12 uaz 24 Wiaw wsth lsisunisugnenelafiaz 65 IVIG sioudawaz
1 pfaflwiaadn 4 Wewndtnsugndne Wsueuiungad
Tsemasn 50 Aw Wadinawlil 1 Iwuingailssu via &
dnsmslasulpangusnaiidedinannningnilsemasn
D NNREFIAUNNETH (35% WA 17% FNNAIAU, p=0.048) Lsi

wnSeuisulunganlasunisugnanelatuaswuiinganls

IVIG 8R51588R 15 (acute rejection) mnnj’m@jxﬁiﬁmmaﬂ
aenafiviaAtY (53% uaz 10% MINERU, p= 0.042) Bendlshin
s adeTineasrionangs lauansnoi 8% lwngndls ViG
waz 16% lwnguiildenvaan, p=0.22)

Cedars-Sinai protocol la5Un1sUsUURwazAnw ALY

Tun.A. 2551 I Vo wazAmz® Wiiafin1siin rituximab wWnan e

Tunszumnsangfsaswitaifaugnne [maﬁ’mﬁﬁnm
1uwﬂaawunumammuamaﬂanmﬂimuﬂum (Aadegnd
PRA 77% w3ilan1sasia DSA Huuan) viewwe 20 Au
Tnel# IVIG 2 g/kg Twil 0 usz 30 was rituximab day Twil 7
uay 22 nasnswinealuagnoias 1 8 wuinfghed s
miﬂanmﬂ"lmmwﬂ 16 Aw (lme 6 ﬂ%‘lmuvlmmﬂmmmﬂ
MFedin) SL%NU’JEWIiUVL[EI‘ZIE]\‘]NU?R]’]FWILGEI‘H’JGI%%F]’]LQﬂEJ‘EIE]\‘i
arlwnasesulausnaiowasls IVIG fe 144 15aw uasamag
waaieuA 5 haundnlasu IV feuansteussleaizas
nslil IVIG awageaansnanszeznaifiaesiasseat i

mesuuiaale uazilafnmagthedldsunisugndrelaviomn
Tawasu 1 Iwundnizadnla 31% dnsnssendinuesgiae
100% wazdns1N1sanzaslalgnang 94%

sias Twln.A. 2553 Vo uazaniz® lasnesuaanisinu
Tufthensuusanle 76 aw laed PRA annin 30% uaz
Hea flow cytometry crossmatch 2849 T cell Wuuan Tneldisnns
%89 Cedars-Sinai MU5UUaINTW.A. 2551 AalH rituximab 1 g
ASaeamaenlEsu IVIG 15 T (@nENTH rituximab 2 A)
wazfinsld viG Windn 2 afvAalduiinsaugndiels
wazTwi 14 nasnstgnaneg wuinlungagithesulaanguiae
Wefinaasnanszezianlumsselnusannain o5 ownie
Wies 4.2 ieundennldsunsannfisieswitiaiadgndie
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gosgiheuazansIn1segsanaodlnRe 95% uaz 84% ANERU
ladmnaly 2 7

nsAnwEesuLans IdindeUszleadans IVIG uas
rituximab Glumsamgﬁﬁiaﬁﬂw,i{m?iaﬂgﬂdw GRHEPRENSHE
naInssasuuinengdediale agslsianansinisie
nzadnladonsgeaguinsaniuianldsengouazaatin
ansfeLUseuasgieiaginsetasesulnangidedin
Tugudnisugnanelailaldldnszuinnisangdsasn
haidlaiile

2. Plasmapheresis with low dose IVIG (John
Hopkins’ protocol)

nsdeimiasiasihnfideswiaidaugndieaanan
31918 (plasmapheresis) gn31891%lwN13ANYIWIA IHEY
aSousnlne Montgomery uazaaz® a1nlseweruna Johns
Hopkins Imegtaefifigfisaswiteideugndiefesina cDC
7158 flow cytometric crossmatch v¥58 Donor specific antibody
(DSA) Tuuan 211 Medsulannduinaiadin wWisuideu
funguaunnAagfiagluiisasuusaalaang dedined
Taugnanelandauazidodassunisinianaunwlnisineg
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finszuannisannfisaswiiioidiafienisin centrifugation
plasmapheresis %oﬁﬂﬁv’odammmﬁan'ﬁﬂaﬂdwvl,m 'i'aam"‘u
18 IVIG 100 mg/kg HAd plasmaphere3|s ‘Ymﬂiﬂ Ine
mu’mm\‘mmmim plasmapheresis ﬂ%aaﬂumﬂﬂmmlﬁ\‘i
289015%11 CDC crossmatch naumsmmmﬂgﬂmaimuam
\hnsnewilal¥ita CDC crossmatch wiwivinsugneanesien
%8N 1 Fg 8 HANTISANYINUINTIWIBATYN plasmapheresis
rewuazndamaugneelalneededs 4 uaz 5 Asamaasy
Taelungaiildsunisannfisaswiaidouassulpanguina
fgInfiemsnssentinuosihen 1 9 90.6%, 71 3 U 85.7%
ezt 5 U 80.6% Zegeningwgisesuuiaaangidedin
(93.1%, 77.0% Waz 65.6% MINAHU) LLa:nszﬁél’a"lﬁ%umiﬂﬁﬂ
naunwla3Baw (91.1%, 67.2% uaz 51.5% mNa16U) agaRiie
dAtymesEi (P<0.001) Femamsfnunsonaafidwluludiems
\Fefunialungueasifing CDC crossmatch, flow cytometric
crossmatch %38 DSA (Tuuan uamefieuszlewsinlasuainnis
¥ plasmapheresis tial¥gihefifginaswiaidaugndne
sansasulaanguinanidinle uazdmalvindnsnissendin
goningailagsunstdamaunwleisin wIanguiidesesule
Mnfusanaiedindeonsazdesldnalunssefuiaawin
PARAZUNINTBUDY TAHH
Nndayainsiwizfininaangfdeswiiadalgndie
ﬁy’amnwﬁwmﬁﬂ Cedars-Sinai kae Johns Hopkins G
nsAmivh iugudnsugneanelauviisien (single center study)
wazfisangiherawineios Tulw.A. 2559 Orandi uazmau’®
FeldfRuwnsAnufuanadszleavizasnisugnaielaain
fusanaiifidialaewnszuannisannfdaduiialie
Aawnsugnane wWisumeuiunguAIUANIINTaYAZaY Scientific
Registry of Transplant Recipients US:L“{IH&‘H%’EE}LN%H’I Ine
fanwazn1sAnwAgInwiun1SAne1289 Montgomery L&z
pnuzTuln A, 2564 uansnefimsfnunitidunisinunfisun
Foyaangudnisugndislnluuszinaanigamdnimanauns
vl wangithesnaunihmsnufidwn Sftheviman
1,025 Aw Aoan lefidwlunadnuazidesiuionsgnaela
nnfusnaiadialaemsangfsadwiaidanawnsgndie
ﬁé”mﬁmsiamﬁ‘imﬁ 5 Ysnnningugthefldnstriamaunmle

ad o s o do é'/
58% (86% WAY 59.2% RMINAIAU) WAZERIINITIOAT IR
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fisgoninnguiisasulaanguinaiidedin (74.4%) Snsae
3. Rituximab with plasmapheresis and IVIG protocol
Tudw.f. 2558 Amzg3d891nav1INg1as Johns
Hopkins %1lag Annette Jackson l&ERNWNSANWANHNISIN
L8181 rituximab #1185 UMY plasmapheresis Lag IVIG"
Tugueffigfideswiadougndte Tasuvsguaedungs
muax%ﬂﬁ' Johns Hopkins protocol LR®Safina128195w"°
25 Aw uaznguAfmsl rituximab 375 mg/m? Wisndn 1
dawn1sUgnanedn 25 A wanisAnwuaasliiAnIuile
fasuluaunsu 1 UUaedls rituximab asfiszdiuzes DSA
VwioningumIuANagaiedAny (P = 0.03) waziAiade

o

N198aAadEaY MFI §1NNI1ad9lRedAYNI9aas (-2505

waz -292, P = 0.006) aeslsAmunsAnwRlinuAN
UANENgsIRIINTTIERIAAEIE LAz IRTIN1SE50A204 [R
Ugnaneiefnmaluasu 5 9 wasidnsnisadnlaniels
3 fowusnnasnisugnanereudegedin 76% lungudild
rituximab WAz 56% lwNgNAIUAN (P = 0.23) foilagiind
fgola finsAnvuiadnlnglaniznsdnwinuugauass
nguAIuanAuanslwifindeUsslozinezlasuainnisiia
rituximab U lwnszuIsnsangfseswitaidaugndie

4. Bortezomib protocol

\$18990 rituximab FHAEUL B cell Il CD20+ it
wiluunenadifigfreswitaidaitasgnuiaeansnain plasma
cell (CD20-) Fuwit rituximab Folaamisangansasrogd
Hornwiitaifadlaagsanysnl Sefigrinnisdnuilaenis
4 rituximab Ze1du anti-CD20 uaz bortezomib #ai{lu
proteasome inhibitor WaXENNISOEUSS plasma cell T8 anld
swfwlunszumnsangfisaswiaiBaugndneluln.f. 2558
lne Kentaro Ide wazAmz™ 91namnINeNde Hiroshima (38N
N32UIMMTHIT phase desensitization ¥inlugtredeazidnsu
nsUgnanglpanguinAfidiausiiug CDC crossmatch 138
flow cytometric crossmatch n3ad DSA (Wwuin [ﬂﬂﬁ%%ma%
AelW rituximab 375 mg/m?® nitiASasINAY double—fltration
plasmapheresis (DFPP) &g IVIG 100 mg/kg gn 3 Fl%y’\i Wae
WNEIAINHE CDC w38 flow cytometric crossmatch Wwuan
agUaeazlssun1smsraniuSaimaas memory B cell
(IgM+CD27+) #INWuUd1 memory B cell meluanszuulna
GeularnaaagUiens @oTwnazasen rituximab) LazENH1Ta
BTIANU naive mature B cell (CD19+/gM+CD27-) ) Fua vl
fuhehazlesu Bortezomib 1.3 mg/m’ i 1,4,8 uae 11 Sy
DFPP uaz IVIG 8n 3 A3s nasansiufiazyii crossmateh fnass
rowmadgndnele fgthelunsfnuivionsn 3 Aufindoan
165uen rituximab waaNgomsina crossmatch (UnwuIn us
WAsN e bortezomib figwnsnan DSA uaz PRA s e
NnAiIlEEN Bortezomib §1H150HIWANS crossmatch Waz
vnsUgndelaladiSa uasliwumizadnloaslugiaes
3 A (ilafnawluRe 30 iieundIn1sUgndne

waNaINTIA JC Jeong wazpniz® Tiingihedlagszning
nssasuuinalenngidedindesl PRA annd1 50% uas
wefiua crossmatch iluuinunsunisangisaiiwiaiie
UgndnedsUszneulusiag IVIG, rituximab uas bortezomib
wuingaiilasunszuannsangfisiedwiiaidatiazalana
TasunmsUgndrelafinannisninguaiuanasnefived Ay
(42.1% waz 23.5% MNA6Y, P = 0.02) wazlawunsiinniie
sanlaaelungaildsunsangisediadaidofnemaly
Judl 22 iiaunasnisugnanela

5. Eculizumab protocol

511 anti-C5 (eculizumab) Fafiwmseuds membrane
attack complex (MAC) al#lumsangfsaswiiaifatgndne
TudlagUudoditagalaiannin Stegall wazmmz las1891mua
289M157 plasmapheresis $38UM3MH eculizumab 1 ASs
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newnsugnanelaluguasdfgidaswiaidorasfuian
AfFinuazazinslsl eculizumab WisANEnnaImsUgna1els
Tneswanaseiilituag fusziuAagwisias DSA 21NN
6 B cell flow cytometric crossmatch wudﬂu;jﬂwﬁy’wm
77 A dRsIN1sseRdinuazdnsIn1sagsenzastalgneaiels
uANAN9AsERININgHle eculizumab uaznguAIUANT LE5U
AN3¥in plasmapheresis 8819LAE7 LATWUNIZEEA 1AW 1 T
usnuasn1sugneanevasndtegednedAynoaiia lwngs
5 eculizumab iaw3euifisuiungumuan (7.7% uaz
41% FINAGU, P = 0.003) ﬁmﬁumiﬁnmﬁaamiaﬂgﬁ
Haswdaiialgndiefifidnanisiinnzadalaviesfin

a

Lﬁﬂﬁﬁiﬁ&lﬁﬂ%ﬂﬂﬂﬁ% (lusiusannisAnwizwimanis
mmumﬂmuaamﬂ 10 A Faunsly bortezomib Aileina7
Aauniini) welitasansAzasen eculizumab g9geagan
LLa:gﬁ‘lﬂiﬁﬂ’ﬁﬂﬂ‘M’mLﬂ%LL‘U‘U’stLLawNﬂE}Nﬂ’JUFﬂNLWBE}%H%
Usznsnmeasensernlvnnsteisngeladudunsnaneinly
Uagin

6. Immunoadsorption

witlwignisannfiseswiieidalgnanefididyde
nasennfiseswitadaiuoanainsemegiae Tasans
Twhsildlelgnareiatlosiwmainnmzsdnlauuuidesundys
M3 plasmapheresis 1JumssnemaaasgIwiliinle
Tagtiwusifisiaidenddyde (1) lafansdumzsanfisos
iaafhihoanantieme 2) Tusiuawaluszuulnateulasin
Insawzlusiniiiedasiudadenisuisaedonazgnin
sanluse (3) Suliudasldmarmauniidn uaayfiv Usinm
ansgninszuInmari deiudeinmimaluladmsgady
gﬁﬁiaﬁﬂmi{mﬁla (immunoadsorption) &g lunszuInns
amgﬁLtazﬁﬁmﬂzymﬁtﬁmmﬂmiﬁﬂ plasmapheresis lag
fitaffofianadunzsagisaswiialaugndiefidainis
azvheen leelufinasalusindunlunszusion waslasaold
ssumALNIlsErIINszUIWMSY §88ns immunoadsorption
column ﬁﬁﬁ'}%ﬂ’l&ﬂ%ﬂﬁmﬂ%ﬁa Immunosorba® Lag Globafin®
Tneusun Fresenius A9azpadt IgG 135 column uaza1ansn
il lulsaiiAnanaainunfaesnfa uiudue
1214 systemic lupus erythematous, myasthenia gravis, Guillain-
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lawSeueuiungud lufinfiseswiaidadgndrenaunis
5uls TensfigihefiussiRiaesinan1snsia Luminex DSA
Wuvananowaziimwly 20.6% uazAnaduwe 85.5% 6o
M ARN1IZER A" WATAIIHIUIIYEY mean fluorescence
intensity (MFI) fifuasiadnsin1sagsanzaslalgnaiesiae
Wuwin naaRergegaaes MFI luodndudadefaiansn
wensalmsiianzaan lalssndtrtaginans MFI o T
v msugnenela (area under receiver operating characteristic
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msfnwrfiaaaguasdlasunisugnaielaus g
seswiaianawnisugndrewuindnsnainanizadnle
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qoflgn Tneguaedifinfisaswitaidoniin HLA class Il 9:dl
dnsn1sagsanraslagninesninguaeifigfdaswiiaiia
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fo 4 Waundtmsugnene wunaznisadnlalugaetionss
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interaction with vascular endothelium Was serologic evidence
den1smsaadan Cad andwiitefidunielundnginaas
endothelial cell fiviAduannsiufAzenfunfseswitoide
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evidence of rejection) farinsesasldANNszTase s lumsitede
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nasngiradwiaidaugnaiedeiadugiiefifanadegs
anlwnsiinnizadnls nansafnmuaaiwiiosasls
Ugndnead1elnddniedndnadrefelugaenguiiialv
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5. WANIZNUATULATHGD
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sandannizunandauwsing afianvazfiniulasienznsinge
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nsannfisaduitaidadaunislgndneiugiaennauas 15
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onaaziimnaunnseInluuszinalng Msdne cost-effective
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ANNLEE9geAnsl anti-HLA antibodies %38 panel reactive
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iadadninls vilviszeznanseugndrelawiwinerassiin
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Desensitization in HLA-incompatible kidney
transplantation

Suwasin Udomkarnjananun, Natavudh Townamchai
Division of Nephrology, Department of Medicine,Faculty of Medicine, Chulalongkorn University

Abstract

The rate of kidney transplantation in Thailand is increasing. One of the major obstacles to complete matching
and transplantation is the sensitized patients who have anti-human leukocyte antibodies (anti-HLA antibodies). These
patients are likely to have difficulties in finding their HLA-matched donors, and the post-transplantation antibody-mediated
rejection incidence is higher than in the non-sensitized ones. Current medical knowledges allow the transplantation teams
to improve the rate of transplantation in the highly sensitized recipient with desensitization protocol, including multiple
drugs and regimen (e.g., intravenous immunoglobulin, plasmapheresis and rituximab) to lower the circulating anti-HLA
antibodies and prevent antibody-mediated rejection. This article’s objective is to provide the evidence-based update in
desensitization protocol and discuss the advantages and disadvantages of the desensitization in the current situation
of Thailand.

Keywords: kidney transplantation, anti-HLA antibodies, desensitization
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noRaazANUEmACYYIUYH
azimdalunszuaidan (sepsis) uwngna1ns
LARIINAITABUEHDIZBII1INEFA BN MDD L1

o

Swduaningnismediddy Tuﬁﬂ'sﬂﬁﬁmmiﬁﬁfﬂiuﬂaﬁﬂaﬂ
3nqm(|CU) ama1NmeaegUae sepsis uummﬁaﬂau 70'
HANINUW N1 sepsis amﬂummmwmi‘ﬁanma""[,mwal
Feundn irawlszanmsaeay 50 289508 ICU Honna®
denalwnissneine uia fAnnenaiunuazidedildsne

4 & o Lo 4 a4 &
NgaA %”IN’]Q@E‘]?’]ﬂ'ﬁE‘HEWILWN?I%S

azlanedaunau (Acute Kidney Injury, AKI)

AIfARNNLAzINMT NTInaden1e Innedaunais
azlanedeundunaneds aziinisvieuzesls anas
agusInisaneluszeznanduiilumdeduay vinldiin
ANSHZANYDY nitrogenous waste products LAWA urea WAz
creatinine (Cr) 9a+** Iutfaginlafinissiinms RIFLE 49
W ndanldlunsitadenizlamnedeundu e
Wihelisunsifaderignsias :mi52 uazfuanmagniiieniv
wianvioaanan veddnsinisanezasguaeldagegnsas
(15797 1) l,uiﬁﬁmsﬁﬁiam”mgiamn LAZFBINIIUAT baseline
Cr e s Selafnmawamw ot nsinadelng WnAe
Acute Kidney Injury Network (AKIN) criteria tial#3fiade
Todneam EN5197 2) NATNITIREE AKIN fanansasiiade
melanedeunduls laelda1 serum Cr 2 AMvein
Tuszeziaan luin 48 dalag

A15197 1 nawinsimedenelanedeundulasld RIFLE criteria®®

Class GFR criteria Urine output criteria
Risk Serum Cr x 1.5 or GFR decrease > 25% < 0.5 mL/kg/hour x 6 hours
Injury Serum Cr x 2 or GFR decrease > 50% < 0.5 mL/kg/hour x 12 hours
Failure Serum Cr x 3, GFR decrease > 75% or serum Cr = 4 < 0.3 mL/kg/hour x 24 hours or anuria x 12 hours
mg/dL with an acute rise > 0.5 mg/dL
Loss Complete loss of kidney function > 4 weeks
ESKD Complete loss of kidney function > 3 months

drvngihedien serum Cr ASofl 2 Wiadusnnnil wie
Wi 0.3 §n./ma. w3afiF1 serum Cr Liinaw 1.5 - 2 i
gaeAusn niaguaefiuianndasizanasnndoidaifisuiu
AKIN 08N 0.5 NA./NN./AN. Lﬂm“ammmmdw 6 alug
fohdthefinzlanadeunduiui 1 (stage 1) mmamm
fiu RIFLE-R mumaﬂmwmwwamm 2 (stage 2) W
e fihefiFn serum Cr A%l 2 wisdEusnnT 2 - 3 wh

Waiiguiurusn wiaguheiuSanda anzanaaniosios
N1 05 wa/nn/aw. \Dwszaznawiundt 12 dalue aaeit
Wieuwiniu RIFLE-1 déihefien serum Cr aSofl 2 i
NN 3 darfisuiuriusn wsa gUaefAN baseline
serum Cr ¥1ANTMTaminfu 4 sn./ma. nAvaNwA"
serum Cr WRAWNINATIMED WU 0.5 JN/A8 (A15197 2)

A15197 2 nainsIneden e lanedeundulagld AKIN criteria®®

Stage  Serum Cr criteria Urine output criteria
1 Increase in serum Cr = 0.3 mg/dL or increase to = < 0.5 mL/Kkg/hour > 6 hours
150% to 200% (1.5-fold to 2-fold) from baseline
2 Increase in serum Cr > 200% to 300% < 0.5 mL/kg/hour > 12 hours
(> 2 - fold to 3- fold) from baseline
3 Increase in serum Cr > 300% (> 3-fold) from baseline < 0.3 mLskg/hour for 24 hours or anuria for 12 hours

or serum Cr = 4 mg/dL with an acute increase of at
least 0.5 mg/dL
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wiagUrefiusinndaaizanas dandeosnin 0.3
N8./Nn./aN. nszezna 24 lue woelaftaaz (anuria)
pantaeidunm 12 dalae Aoinduaednnzlanedeunam
Fufl 3 (stage 3) Fafieuinfu RIFLE-F dm;jﬂwﬁvlﬁ%’u
nstrdanaunulaiu fod1guaseglwaizlainedey
WEWIUT 3 (stage 3) WwdiEan sannaeiimaazes RIFLE
criteria ﬁ:’uﬁa Loss of Kidney Function (RIFLE-L) uae
End-stage Kidney Disease (RIFLE-E) lsignsimaanluain
AKIN criteria ® 91nnsAnwLUS8UBUSERINNMNNSIRARE
mazlanedeunaulneld RIFLE criteria uaz AKIN criteria
Tugthengingein wuiwie 2 inisianala (sensitivity)
WAZANNI WL (specificity) THmnaris

nolaeanmsdaidoluns:iaidon (Septic AKI)
nalnnstinlaangainn1ng sepsis
N19RBUABEINIINRA N AN 3R TD0E 193UuTe
Twn11e sepsis donaliinmininundlwaietzn e
viseme Taffiueteazd e tensnit flssunanssnuagnesnn
1wniz sepsis AMaimANaaslaNedaundulvane sepsis
TddAmanafeaiulanedeundu mnsunadung au
92UV AKIN 38 RIFLE ﬁﬂﬁmmﬁu%%ﬂm serum creatinine
(Scr) 38N aRaIABY glomerular filration rate (GFR) SINfU
naanaezas Taaae salufemsilawusung fvihlwinne
Tanedaua ww msldssidiuivdela Taemly fauvgai:
Ianedeundund iy 2 Uszns As aznsaaben (renal
ischemia) uaziAnanansfidufiusialn (renal toxic) gunfiawii
mazlamendainniaia sepsis azansnanuiaduwld e
e 2 Usznsdanine aenslsfionan aufellaqungalaid unagy
witadn nalnlawnesdunalongn Jeyniddmniteluns
Anwnlnneainame sepsis Tuayudin Ao nsfiliasnan
aidniitonnsald 1hase1n annazaasgUaelaidese
maviushaensdwite daiwanadifes funalnmafamaslame
Wa9INA1IE sepsis 1 39lennannsAnun ludasnaaas
Wndwlng
1. anvmznene1dadsinerasnizlaiiegain
sepsis
finsAnusvieslwiSasdnumznanedingtzaslane
Tumaz sepsis udthe mafnuilpemafiudiadedmiiale
Afdmgthesnnwadszinm 1dud msAnualag Mustonen
ewlnl WA.2527 WuanwaYas acute tubular necrosis
(ATN) Tndwiitalaies 4 T 57 518 (3eeaz 7)” dawnisAnen
Tumstiugns files 3 nsdnw Teun 1) Sato wazAm 31897%
Tul w.A.2521 wuanweusaad ATN e 1 1w 6 578 2) Hotchkiss
uazAnz 31891l 2549 wu Anwoizaas ATN 1ies 1 1 7 518
(§heaw Tiwulanewialsinunniz shock vseagluvins ICU
%$a8n31 5 T)° Fodoinmannnisinwadt lun nsfilawudnuos
289 apoptotis cell e wanwulwsinauazanld 3) Lerolle uaz
Aniz e9wilal) w.A.2553 wudnumzaes ATN Tugihennane
(19 978) FINAU NNLAA tubular infiltration Tmel mononuclear

cell dadaLng ﬁﬁﬁ’fyslumiﬁﬂmi{ I#uA Aswu tubular cell
apoptosis lulaguaedulng’® fusts Fasguainniafinu
Tugthesiunafnundmlng axlinuanadiound Tudwiale
agslsfima a1nuanisinezas Lerolle v ldiduiiviAndn
Faagusionan enavzligniitien nsAnwiiaifingazid
fodndn nsdnurludnidmands (primate) wazgiia lae
nsanuuAfiSe linudnuazeas ATN wifiazdnisiialane
91NM3R59938 Scr Msrnwn lunylaenisia LPS dmlng)
azlawudnume ATN msinwiluny rat Taenisvilwifanis
fnidfaludosrios wudguredmiianue ATN usu1adan
Taiifnrafinuni thasainwy rat fanusnansa Tunsses
miﬁm’ﬁwaga‘o agholsfima anUszaunisal Tunisnwany
mice lmen1sylifianisinde Tudesasnudn smnsa
wuanwmz ATN w1z sepsis LALaWIzHRUITWG L%
CD-1, 129Svj, BalB-C, C57BL/6 (1aw1z Miangann) laeag
dawlugzeenisdnu Tudninaassawin Tugazlany
AnaanUnBzacdwitels dawnisdnurludnd auimbn
folaisnansalwde aguledmen a1 anwazmonendine
aaalanelunnz sepsis laiinluannIadainases uagiv
Awaanluwnsfiaziiun1g sepsis aensguuaslanials
azwunenSanmuuy ATN ewelunsdiigihenSodninaaes
gnuszAuUszRag Townluszesriine
2. aswasuudasaasUSunandaniivaaidesln

(renal hemodynamics)

2.1n15Anw renal blood flow lun1ae sepsis
(microcirculatory aspect)

nsAn¥1A1zlmINena9aIn hypovolemic W3e
cardiogenic shock i gazaavlumsean Aoifindwifiasann
msedenlundaiels lumenduiunudn Uswandead
WaeLAE9319N1E (hemodynamics) 2095038 sepsis Hanwoie
hyperdynamics N&1IA8 finsifiatuzes cardiac index, blood
volume, pulse pressure LaziN1SanaI284 peripheral vascular
resistance Y lWiARNS2ENes 2a0daavasione™? S
7n128911518R197 “warm shock” MsBENedIZasHABALEaR
Wa99NNN15LAR septic shock Ww vhldifndeasdeiieniiv
mawienutas 2a9USanandanfinsaiiela definisine
Tugaeifies 3 n1sAnYY 1Ha9aINAINE I8 NTBINATLA
T8 renal blood flow & 2 mM3mnunimMsAwIneN dlearance
289 paraaminohippurate(PAH)'*™ uazn1sAn®1TANS
\WaewwUasguvgi (thermodilusion) twn1amsld renal vein
catheter”® nan1sAnwINUIUSHauden findaidaslain s
Jurio 3 msdnwa agelsfima wuiimsiane 2 58 Sefiaa
Widiafias *dasimsenam Seduiinasmsfnw ludamaaes
NANNSTIVTINNSANET IwdRinAaaes1e) (systemic review)
wuidesaz 30 910 160 msAnwnuUSoBoandeiiesle
Wt nzlanne Batuwlsuiiesivsann Beandaidesls
Talamain Wadwiazitesnnainniseenesizes efferent
arteriole WWN1NN31 afferent arteriole ¥nlWAMNAWEDR
1w glomeruli anas An1sinn1elnineg laluaie sepsis
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@mlngldnmaingas Ser lunsAnen) widazivianm o
vdawdeelaung nlagenitung ©
2.2msAnwnAgInUduAanzumEnTuae
sepsis (microcirculatory aspect)
mswaenulas lwdwdonawaiin (micro-
hemodynamics) 81a9zv 1WA ANNARUNFueseieaz A
Tun1az sepsis 1o loe Taiguiu USinoudondlunasifes
(macrohemodynamics) &#1H1I0HILNG ANMZN1921R80NTALDK
289 @aas19 7 Twnaz sepsis lalwdtae lnenisamnasaas mixed
venous oxyhemoglobin level (SvO2) W%aﬂ’lilﬁuﬁuﬂm lactate
Tunssuaidon Folunaiios sannsfiuewe zesasnden
LAIIWIALENEIUG (arteriole obliteration) W3ain558981597
TwaTezsng (interstitial edema) msfnwlaensld in vivo
video microscop Tt 81NNIANEIHK MIARARIPDINTS IRALIE
gaadiadonuncludld ndraude dostin way 1o 1a
Tuny sepsis NEIRTIRANNARUNG 20svaomLionawIALEn
AINaIFINA IWlEaasn9 7 1ARA1IzNT21Reangdaw (iR toxic
radical ¥1n%% 1me mitochondria LTwuwaedAtylun1sasns
toxic radical UaslinduAsIEfaEad AfnlAdn ASAUSH
PoadmianzwmAan dinaliiinne nsneandanesdag
Wrldgnisene 2eaieadluguzae apoptosis 38 necrosis
MIANWIRBLARINTIE NTNARENBAYIENDRE W30 AINAR
Unfizag mitochondria 1wA132 sepsis 289lm §9fuipeands
iAva1eUsENIMesmNALA dwlwiizein1snsIany Wag
apoptosis Twla fifiaauansnoriv violudarfnaaas uaslwusped
nawudnune apoptosis IINNIFRgRIEhefEeTin annne
sepsis [ae Lerolle uazane® Swnsanwnsienln anssiusndld
Wiwin MsAuFn 289MaandenIwIALAN LazNI5IAR apoptosis
fianuddnaiolulaesilae sepsis agnelsfma 1iasann
apoptosis sxsaLiRAwlERINN1S fansfiusng g duasese
mitochondria %19 intrinsic pathway E“l'\‘ﬁ::'% cytokine, LPS
wazansAuang Feenvaduaung 2asnafindunsesaln
Tunnz sepsis laiuiu Tedsldaasaagy nalnnisiia
Trelwaie sepsis laundm wanrazusznaulusmeniu

ARUNG 200vRaARR2WIALEN WAM38 §15RWAN9Y (sepsis
mediatorl) §9HA IHLAANTITANE2BIIRAWUY apoptosishaz/
%58 necrosis NsAnw LRGN Solndsdnduiiafiazdnla
nalnnaifnlsrduazinlugmssnunmanzas

Melanie uazaniz® laamsAnwmuTntadefinase
17z sepsis wazinlugnisiiia Akl Tugdoe 1cu Taewy
AMNTNAWSIDINIE sepsis WAz AKI Fath

Presentation

Hospital-acquired

sepsis
+

sepsis

AKI

sepsis

© [+

§ ° d4 o '
31Jﬁ 1 wuudnaed 3 gUuuuafueHaNsENUSEWINATIE sepsis LAz AK™

Inegwuinniie sepsis zifianaw sanludu v3e
ANnEIaINN13RNE AKI sefils uazwananit Sewudn
Hadeidesoinsiin AKl AMNREEINATIE sepsis WA tWAZE,
17iann, Taanazfiaoniiosas, 526t CVP ige, 217m vasopressor
fils mslesu ACEI/ARB riaw,szeUzay serum creatinine
waz pH fikeendn 7.3

3. Cytokines in sepsis

Mz sepsis Usznaulusmenszuimnisnszgu humural
and cell mediated immune response ﬁl‘lﬂuﬁfjﬂﬁﬂﬁm%ﬂﬁ
‘ﬂé.'ﬂ cytokines FIN4 7)BBNNT ‘*fT’(‘l proinflammatory phase and
anti-inflammatry phase \ian13ideannaza9 cytokine falfilin
cytokine induce kidney injury BANNNTH FIURLAR

Clinical

. TNF-a
presentation L1 /
1 -
PAF
SEPSIS
SIRS Proinflammatory

/ IL-10 Blological
TGF-p sequelge
IL-4 ¢
Anti-inflammatry MONOCYTE
ACTIVATION

+

+

TNF-a \ IL-10
IL-1 TGF-f

SEPTIC SHOCK IL-8 IL-4 MONOCYTE
PAF DEACTIVATION

Proinflammatory

+

Anti-inflammatry
+ cell hyporesponse

5UN 2 UARINAZAY anti and proinflammatory cytokine 6119 °) 1wz sepsis®
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Tne cytokine fiasneaanunluniiz sepsis dIumite
1im9INN13N32EWIN_ endotoxin, cytokine F197 lagLanz
981989 TNF- alpha,IL-6 gnsansza i lvife septic
syndrome fikga9%® 21NN1SANYY 289 john WAZARE WUTN
3LAU09 11-6 Wae IL-10 A3 sepsis ANARBIRIINTANE
Twnz sepsis agnefiviaaAnNesing

4. Procalcitonin (PCT)

WHssauadned1nn (biomarker) 919n1BES9 Y
Lﬁamauauamamﬁﬁmga wumfilse depn9gnnszduwain
endotoxin ?Iﬂ\‘iL‘ﬂﬂLLUFWILiEILEN 'ﬂsamﬂmiﬂgnim (mediators)
fisemerdieanan enauduwasranIBadowuaiiSe wmu
interleukin(IL)—1[3, tumor necrosis factor (TNF)-O LLag
IL-6 10usin wazfimaduiug fuATNguLas gasn1snide
wupfiSe® PCT Usznaulusmensmaziile 116 67 H§ N-terminal
57 61 calcitonin 32 51 WAz C-terminal 21 fudugaslun
Hofua09 calcitonin Feas19a1nsexinsoss lag thyroidal
parafoliicular cells \flafinisfindauuaide afin1ansedmw
Msa$e PCT anifiaiiiasie s stome luamsfissiuans
calcitonin azlaitUewudas Uaenfidadenmnasn niagie
i 1d5unsdnen sdeediunnsdniaungs corticosteroid®
M38NgH nonsteroidal anti-inflammatory agents (NSAIDs)® fi
sansnnTany PCT dugelalunmsfinde uuafise 3o fiua
sualeoe msBadalasy azannsasne PCT Tae interferon
(INF)-y Faifluansuffsennauauassia msfindelda vl
PCT HANI WA miﬁm%mmﬂﬁﬁﬂ wazlFusnnishinde
wuafiSe sananmafimda 1516 us PCT a1afiAngedm
Tlugae Alasunmsiisnla gifingedioguuse e
unalnslagnoguuse niofiae oferzanmamaieszuy lae
Taifinseadeuuainse Solailufuiininnsifinzesszsv
PCT gelwiionauaues densindadenad viauaidesiagiie
AnsAnulnensly PCT annnnguen widninmassuni
wunlinaliiAn Anndutheln g uinslé PCT undmmaaas

Aiflnne sepsis nduLinaaTIMSdedin Tune nduiwnsld

antibody 151W1z(fU PCT widhinaaas 7ifn13z sepsis a13130
aﬂamﬂmsmﬂmmi 2 szeu PCT azidwmsaninls wdonis
Rl wuARiSe Uszana 2 - 4 Falug uazlseAugegai 12 - 24
luonds mafindouuaiiBe ssiufigoduiusiunagwise
apannafimdafianndu uazszdufianas vanfenisAruaw
msfindals PCT fresedinuszanm 24 - 35 Falus Sadin
faued medanwfimanzaslunisasefnms

msid PCT Tuna: sepsis

wa9196U PCT ﬁaﬁm:m%ﬁamiﬁmﬁﬁa wUATISE
WANISANWILUUILATIZRBANIY (meta- analysis)™ Tumﬂﬁ
PCT usngithefiinsanisy sesszuuaienzsng m‘mswma
(systemic inflammatory response syndrome) ‘memlaﬁ]’m
nsfndeuuafiSe sannanaawg wusinnal feeas 77
WATANS N SoEaz 79 Winiw wasfinisAnunduduii
Tughaenae sepsis Mfmanamzdalwian Wuauan®

seiiu PCT Twadousn ndufin < 0.5 Talasnsudadngle
wonaniudefimanw wougda® lwnsld PCT Usznaunis
snwditie Nz sepsis Iaeldrn PCT < 0.1 lalasnsusiadns
daglun1sRarsmngnesiugadn wudtszesiainislden
augadnlaanas wazdnsnisdedinlanreiulaanguoe
azldvalald PCT Uszneumssnwn wiszsiu PCT #anas
aeesImEI0e lEwensaionTInsidedinln guie sepsis 16
\fi8991nNz sepsis [TuAERTANIVAINMANENIARTNKNN
onalaisansnlddn PCT ieed A lwlunsinanlasy
M3oNEAENETUYAIN HONINTWAIE sepsis HuRTTadeanT
wanndieainnisldFuediugain Afuasananisinw
S0 3wmpuainnisld Pt Sl wansdnualaifvinians
Tun1az sepsis unndgguaiomisldonnis aansuang uaz
anwaiznemaBnaasilie naneq Uszns daelumssndnle
TvinSangmensnugatn anniinsidiesziiu PCT iileaenaifen

Blood purification in AKI
Continuous renal replacement therapy in acute
kidney injury
1. AAARANN
e Continuous renal replacement therapy (CRRT)
Aanisirdanaunulafivisediosnaen 24 2w
msuanaew a1siindued1dng 1w hemodynamic 289
ftheframasi snnnimsuanaunmslauuuliseiias
e Continuous veno-venous hemofiltration (CVVH)
Aanisuntanaunwlafivinseieslneafendnnis
convection \ud1dny Tunsadnzeads lnenisld dialysis
catheteridmaanionan g (central vein) uazld blood pump
\Dushduindewdondngaeas
e Continuous veno-venous hemodialysis (CVVHD)
Aanstirdanaunwlaiviisaiiolneafendnnis
diffusion \Uuanety lunsadnzeade Inensld dialysis catheter
whvaanienslva) (central vein) wazld blood pump i
fhiulaRawaanEng1693
e Continous veno-venous hemodiafiltration (CVVHDF)
Aonsindanawnule fvhseiaslneafendnnis
¥ convection waz diffusion Twn1szdnzaade Tasnisld
dialysis catheter Wviaamldanmlng (central vein) Waz
14 blood pump LﬂuﬁqﬁULﬂﬁautﬁaﬂLﬁﬂgjuaai
~ Predilution Aan1ainsIuIMALNLENF Fon
209 fihelnensenawiiianszdingmnes
- Postdilution AonisiinssHImALENg Ran
209 fthelnense vdsenfldensananansas™ e
2. Favsd sansaudsiatdlunsSamsthamaunmels
Toilw 2 uwwulne laun
2.19avUedmaLAn (conventional indication)
w38 “renal replacement therapy indication”
o azarsiindlanevanassaedudaanaz
(refractory volume overload)
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e 717t metabolic acidosis 7ilnauARaIsoE
(refractory metabolic acidosis)

o 012z Inunsdenluwdengefilainausuassonn
(refractory hyperkalemia)

e A172 uremia LA uremic encephalopathy, uremic
pericarditis WAZ 81NNSNITZUUNLABEIAS

2.28adsdnuanwilanndavedniela (non-

renalindication) #¥39 “renal support therapy indication”
Tuglaeingn UoeaSsiifl nzdaunan aseierz nane s
a¥eIznsanit (multi-organ failure) Salssin15vinvdn nsUnR
naunulaanldludovusdaw Tnefgauszasmidoidu “renal
support” v liguaelesuasemsedrafisswe (nutritional
support) #eU5uUgen1srinen 2es szuugianin Twanaz
Ao (immuno-modulation in sepsis) 218lwn13indn
asuanlasanlaslugiag Adazmeladuman (attenuat-
eARDS induced respiratory acidosis) Lmﬂm%ﬂ’limuau@a
wmeluineme

3. svezradnnstiianaunula

Jadeifnaseanissndulalann amusnisalunis
YN9u2as lANawrYN (pre-morbid kidney function, kidney
reserve) BngadEitae amauazAHwsIT IR leniheanag
Dusin (legiindngiuwmsAnswuidmngjaslisesu BUN
W8z creatinine SIWAUSY (indicator) M3xmstUanaunwla®
Tnesgu JagUudalafinsdnwiguuuy randomized controlled
firwalunsvsvenfnafimanzanlunisEums snemaunwls
Tugthelamedsundu dayadmlngdainvns Anvidaunds
sUaYKNISIN early RRT nowudfulseziionnisgsidle
n1sAnwIn landmark 289n15ANW1 IWIATILANIZEN
Tumstianaunwla (optimal dose of RRT) lu gihelane
\Beundn LAUA the United States VA/NIH Acute Renal Failure
Trial Network study (ATN)15 a2 the Randomized Evaluation
of Normal versus Augmented Level of RRT (RENAL) study®
vosaen1sAne Tawuaauana2008ms n15iEedie

i:ﬂ’iﬂﬂﬂduﬁiﬁ%’u high dose Uaz low dose RRT &K391360071
mM3fnw ATN Bamsindanauwnulaighniinsinen RENAL
Wiasanszezna nasanéhedimegitheings fin1siEainn
naunwlarsousnlunsinen ATN snnndinis fnwn RENAL
pe9TAEn (6.7 T WeunU 2.1 Tu) agals Ana Lﬁa@ﬁixﬂz
nafl lesunsifede lamnesunds auds Bansttamaunmwle
(time from AKI diagnosis to start RRT) nauenlnalAesiv
HosonAdasiusziu BUN NSunstidn naunula Tuses
msAnwfisze IndiAeein (23.8 mmol L Twnmsfnwn ATN
uaz 24.2 mmol/L Tumsdnwn RENAL) luilaguundalaifian
aasgwlumasunsidamaunula doyamsfnundimlng
21691 observational study uvasiayadnauwitsiiona
Wty Usznau Teununasdagaannisinunawiazasmsynin
naunulafmanzas (optimal dose of RRT) (115797 1) Wud
Aade 5tHU BUN uas creatinine 9ogil 72 mg/dL uas
4 mg/dL MNEEU 2auzENnsiITANALn e

Extracorporeal blood purification in septic AKI

Grootendorst hazmne® lauamiliiéinin CRRT &
Useleziiiniiandn IHD waz SLEDD lwud2es cardiovascular
compromise,control fluid balance,nutritional support %M“ﬂ%
tadedany luudaasnisshunnie sepsis lusmeiu a1nns
AN®1289 Venkataraman wazmAmz®’ Wuin renal dose Fg
n1517 hemofitration rate 2000 mi/hr @18150978aR
imflammaorty cytokine iuazdae indnIN13sonTinlugie
sepsis 161 WBNINIASINUT CVVH mode 289 CRRT Zheiansssiy
289 cytokine uazgeiinMIsandinlugthe sepsis Tonni
CVVHD®* Tngnanizagneds high cutoff CVVH “

Adsorption in sepsis

fn1sAnwnile adsorption techique lwdzadn1san
cytokine %A1 sepsis WUIN 11507 I8AR cytokine
Tanngw Ineianizod 1989 IL-1,1L-6,IL-8,IL-10,IL-18
waz TNF-alpha “* Taefimssusasmsfnen l3sore

a '

M19197 3 LLﬂﬂ\‘m’ﬁﬁﬂU’lLﬁﬂiﬁ’uamauﬂ'ﬁﬂm sorbent AL NAKAABNTITAR cytokine LAz endotoxin 1w septic shock™

Device Company Composition Mechanism St.lbs.»tance
eliminated
Toraymyxin Toray Industries Polymyxin B covalenly bound to Adsorption Endotoxin
20R Japan polypropylene-polystyrend fibers fabric
LPS adsorber Alteco Medical, Sweden Synthertic polypeptide bound to porous polyethylene discs Adsorption Endotoxin
oXiris Gambro-Hospal, AN69-based membrane,surface treated with a Adsorption Endotoxin
France polyethyleneimine (PEI) and grafted with heparin Convection Cytokines
MATISSE Fresenius SE, Human serum albumin immobilised on Adsorption Endotoxin
Germany polymethacrylate beads
CPFA Bellco, Italy Polyethersulfone Plasma filter with adsorption on an unselective Adsorption Cytokines
hydrophobicresin cartridge, and a synthetic high-permeability ~ Plasma
polyethersulfone hemofilter for continuous henofiltration filtration
Cytosorb Cytosorbents, Polystyrenedivinyl benzene copolymer beads with a Adsorption Cytokines
USA blocompatible polyvinylpyrrolidone coating Convection
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n1sfnwnAeatu sorbent senana fin1sAnunlae
17 techniques plasmafltration, hemoadsorption 7138
hemodialysis* Iﬂ&l@ primary outcome fiN5aARI28I5ZHU
cytokine 1138 endotoxin LU primary outcome Wsigginglshna
An1sAnwn2e9nsld CVVH with adsorption hemofiltration
WUIT SINN9NAILAR FAUTAN cytokine eg 11-6, IL-8, IL-18
IiaenefiiadAynsfifuazaaisndiean vasopressor dose
Tuiftle septic shock 16 usldunsAnuidwautszanns
Anwriaeuaze1#aneans sorbent Aaudnsge

nsfneit solwmsinen Weflazinunfe nnsld
hemoadsorption 39:fiU CVVH ‘Iwgﬂ’mﬁﬁm’az septic AKI
Tnennsld sorbent fifiszAnSan mlsdreuazdunusi
Tunsdae anseAuaes cytokine uaz Anwnfienisanasaas
mortality lugthe 1CU Tunguehatnalseanns finnnndinis
Anwnfienuan

ANUYDIMSIFE

MANNN5289 hemoadsorption lmeld sorbent saaeng
$AU CVVH azanansadigiindmnsnnissandinlugiae
septic AKI Tevsala

JnnUs:a1AvoInsize

WaAnwInaz099anni15ld hemoadsorption laeld
sorbent B78819590U CVVH 228181502 8L ANTAT
n33endinluguae septic AKI Lilaw3euifisuiu CVVH
DENILAYT

auua3iumsiyg

N34 hemoadsorption laeld sorbent e
FIMAU CVVH 2zannsndaeiiindnsinissendinlugiae
septic AKI 161

38msdnduinsims
sUuuunsIaeY
TAsens3deildsunuunisfnuivszinn Opened
labeled Controlled Trial
aaufiiiniside
WagUae3nga(ICU) WHnNe1gsnIsn 1seneTuIaging
DALLAY Wa.
Uszansiidnun
undefinnaaslszains
fheffin1z spsic AKI SaAUSNE orgen failure
peainy 2 aderriuly Adhiumsinwis w verdaeion
(Icu) Tsswenunagiinaenasien we. senieiuil 1 wqumas
W.A. 2559 A9TuAl 31 5WAN W.A.2559
nslaandeUszannsiidnu
Amanangthevimaaiidniumssnelunagiae
3NgA(ICU) unwnNa1gsnssy lsswenuiaginasnasind log
g lsuinaeimdendssennsiidniu mafnuidenseit

namiARLEaN

NNV EN Y

o ftheiflngazning 15 Yaulu 7 lesunssne
Turagiieinga(Cu)

o fnmzindelunszusidon (sepsis)

o fnzlamefoundn szezil 3 (AKIN stage I
by KDIQO criteria,2012) nalw 24 o

o ffavdindaclesumatidanuunula

sl SudhAnw

o aglunnzlsnuzSoszezgaving

o Hnmznasnnialangmisin

o grfuazunndidzasldFndnlalinissnwinuy
UszRudszmag

o fmanennsailsATiugann (APACHE Il score > 40)
Wedinneln 48 9 nasndsunssnulunedvaeings
(ICU)

o §ilsmlameBasizesi 4 2wl dewdhiunsinu

Sruulszrnshnasnisianen

nsAnuASsiFasmMaUSeufisungusioss 2 ngs
Mdudaszldiiesdosiwioninnuuansiawazyinnsinus
\Wudmaa ( Two groups / difference/ independent samples/
proportion) ﬁﬂﬁygm

n/group = [Zm\/2pq+2ﬁ\/p1q1+p2q2] 2
PP,

e P1 = 0.8 (outcome of control, previous study
80%")

e P2 =0.4 (Expect 50% reduction in Intervention®)

e Power = 80%, Alpha 0.05, Beta 0.2

e n/group = 23

nnsAnfiEwe wudnuaedidnng sepsis
uazlAsuNM5¥in hemoadsorption A8mI1N13AMAIZEY cytokine
Andnineaz 80(I) wazn1sAnwIdRIINII0ATIReUe
ngndonana Alasunstitanaunwlalunegiaeingauuy
CVVH lusn.giinaonaeine we. Anduiasas 40

Foiunnsdnuasoitazdaslddmwaniadnevion
=23 X 2 =46 Ak

A dulylavaslasens

dwmgthefiainaansadnsaalasens s
Uszaod 4-6 ANGBLABY

’iﬁnﬂSLLﬂanajuﬂizw'lnsﬁﬁnuﬂ

Tiszuumsgalaemeniamasuiagidnsannisine
poniln 2 ngs Aa ngaAUAN uazngNAlFsuNsITaNALNL
Inlmeld hemoadsorption $38AU CVHH

IBediun1sAnEn
SnnmMInUTINgiiTmnsAnen i wnariAsLEen

wanlunisine §ideessniunisinuszii asiestenie
wazdvnTIINeasfiRnmaietuiindenafiug1n nasansi
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diEnsammsiAnel szgnudseandn 2 ngaleeldssuumags
Inepanfanes ngausnidungamiuan azlasun1ssnun
mNaETgIn ngai 2 azlEsunisinen maminsgIwian
ngausn wazlasunsld hemoadsorption Tmeld HA 330 1Tu
sorbent AaasUUUEUNTH I CVVH
s 2 ngwazlediun19msa9519n18uazN19A599

MevinsUfiEing Bamans wasfiudayadalued 01 3 waz
5 Twiufl 1,2,3 ndsmndrsunsfnw

nsiiudaya

1. doyaiugin: A o1y lsavssddada unds
saonsfinide Wefidalsa endildsunowning s1uwmetens
fgudemavihauiawdinsunisdnw

2. Fayan1eiesujuiinis: Han1IATIATEAY
%89 BUN, ceatinine, CBC, PT, PTT, INR, LFT, ABG, fiowsvi1ii
NAN19/59352FAUZa9 BUN, creatinine, CBC, PT, PTT, INR,
LFT, ABG, lwinfidnn1sfnel nan1smsiasesuzns 1L-6,
PCT, ESR, CRP

3. dayaduy erauwasndadngmafinw: Az
U211 SOFA score, APACHE Il sccore, oxygenation :
PaOZ/FiO2 hemodynamic status : MAP, SBP, CVP, urine
output,vasopressor dose

4. Foyaferiunnsinw Ww dasnslnaden
200180A131A%09 CRRT, CRRT setting 1A replacement fluid,
filtration fraction

5. fayalfsatuannUaenieaasnisldmgaiu
HA330 irsavilafldlunafiuiaya

wususluuuusiswguaslasenisidelaaunne

dvims3de (lwnauwan)

N1SIANAENS

1. uadWYman Ao dm9IMTIERTIRN 28 T

2. WAAWS389 A NTAARIZEY cytokine TWiH
A IL-6, ESR, PCT, CRP, vasopressor dose, oxygenation,
LOS, RRT requirement TuTui 2, 7 wash 28 Twnas
NEINIANE

nsitATeRdaya

AOALBINTIUUN

T lunsfimzvidaganingiuzasdiae doya
nevinsU fiFns Benan1siiasnz szuamelugudmaniuiage
(frequency) wae FpEaTAIUTOYAINNGN (categorical data)
W 1WA, undseasnaBinide, adeuasnsiinda, Taaussdnen,
FwameTerziigyidenisvinems dowdsunisdnew uasld
ARAE (mean), AANER, ANGIER, uazANLTEIURNIATIIN
(standard deviation : SD) 1%mﬁm5’uzﬁﬁamﬁmﬁm
(continuous data) 1% 818 FLAUIBIATUBUAIIT) WA KA
M3anTIYNeaUfURn58% 9 59889 hemodynamic status

CREIEAL LB RIY

TumsiSeuifisudoyasos 2 ngw lneld Chi-square
test WisuifinudoyaBengs W WA, undsaasnisinda,
wfimaensfinde, lsauszdne, et figaidenmarhe
Aowdsunafinw waeld t-test TumaiSsuiisudayadaiios
W 18 ITHUZBIAZUBUENN T kAT HANITATINNIHBIULUR
M38%) 39889 hemodynamic status TInEIERINTIOATTH

'
o o

7N 28 1

s21U8Ui5398 (Material and methods)

$¥89970 enrollment l}jﬂ?ﬁlﬂﬁ inclusion criteria N5
random \Uw 2 ngw Aenga control azlsisu CVVH agnaifien
Tusiaiiios 48 #lug waznga intervention Ml&3U CVVH +
hemoadsorption TwiiftAe HA330 resin cartridge azld 2 h./
session/day Rase CVVH {uwnan 48 Falue nasansimiu
ﬁaﬁmﬁaﬂimﬁ% primary U8 secondary outcome HSTILERY
Tneazifiudl 24,48 dalag uazil 7 Tu, wazUszidin survival rate
71 28 S CVVH 19 effuent flow rate Uszanes 25-35 mL/kg/h,
blood flow rate 8819188 100 mL/min BXWE mean arterial
pressure, ultrafiltration El'lNLLﬁiaﬂﬂ’Jzﬂaﬂﬁjﬂiﬂuﬂm:ﬁ?%, by
nsUsuzwimenUfimeaaawn Aldlu CRRT 2aavioraongs
saului3aezag sepsis N195N91M196M% hemodynamic function
Wulumaiconventional treatment zasuwaniemssnwnlugiae
3ngR (care map) ZoslsenenuianinasnasLay

Eligibility:Patient with septic AKI requiring RRT

Enrollment:Clinical met eligible criteria

-

CVVH 48h+
hemoadsorption
(HA330 resin cartridge)
2h/session/day for 2 days

2

Randomize

28 days

» exclusion criteria

T

CVVH alone 48 h

Record: baseline characteristics, ICU record database

Primary & secondary outcomes (plasma cytokines level,dose of
vasopressor,P/F ratio,ICU LOS,renal recovery,dialysis dependent

waugfif 1 wansszdeuideuasmaivdoya
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o

Tmensas CRRT lungazes control uaz intervention \uead

CVVH

Filtrate

CVVH with HA-330

1

—
@||

3U# 3 uARIIEAT289 CRRT 2a9idndnidenadaengs (AnuUasannianansenedananeiad 54)

FmSuwIe R Tunga intervention group w12
HA330 resin cartridge Lﬂ%qﬂﬂizﬁﬂaﬂ hemoadsorption sl
dnumuziouanslugUmni 4 uazil indication Tugthe sepsis,
multiorgan dysfunction LLﬂzE’]IW] Elﬁiluaxﬂ%a LLazﬂ%\‘ia:ﬂi:mm
120-130 w1l

5U# 4 uanetivgunanl HA330 resin cartridge

dnsuniadensianiedasufiiinisuneie 2 ngs
nenuaidunsdesiatnafonmusadeuiside ssgndens
a WoeUfjuRnis neswednssulssneruiaginasnasing
nnuszms deleeun1asusenmnnasrAATAMIUNNE
uwislszinalng d1w3u CRRT machine a:ld 1A304Eve

Aqurious® 34 platinum 4 pump wazl#HINIas Aqumax® ailm

Tudhamsfnussnanldimafuiwusatnaioman
43 Aw {9wan 13 A gnAmaanaINnIsAn lesuMaLing
A9AnEY $199% 30 AR wusldungaaz 15 A Tudwas
nga control AlF3U CVVH agnaidien Taamnandhgnisinu
soluauasu 48 #lug Tdsmom 4 an uazil 10 Aulunga
intervention ARNsdfsna11 agUmdadiwan 11 Anlungs
control uaz 5 Awlwng 7IlH3U intervention Whgn1s analyze
liuideduifmanasindefio andwuiodamiadn
T beta error 71 15.4%

wamsfAnu

INUANITFNY WU si,w,%m‘ﬂa\‘i baseline demographic
characteristic Iudazasiayanugmeiney wuigthedmlng
fiongUszann 50-60 T LwAzewas e < v 81gazAawEng
310 Tungw control baseline GFR wa 9 i ,# septic shock
Tunnimauazanlng source of infection 921w Urinary tract
infection (UTI), pneumonia afdalsasawlngifuuuafise
unssau 1i3un1stntn naunulauuy CRRT dose ogi
25-30 ml/kg/h viesasnga wuinlaifiamauansneie Twdes
289 baseline hemodynamic status, laboratory results 2%
n91UReuLUa9289 1L-6, hematology WHNUAITHWLANGS
TnBasaswwasialnsiasaisew (band form), norepinephrine
dose, adrenaline dose MUSaasINNGT Tungnaasgide
#ls5u HA 330 adnefiviedAmneaas wiidadunninszsiu
289 APACHE Il score, IL-6, SOFA fwlvindigandnlunga HA
330 usilaifividnAnyyneads souamelilusnsed 4
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43 Participants were assessed for eligibility

v

v

13 were excluded
6 were ineligible
2 withdrew consent
5 were not enrolled because
accrual goal had been met

30 underwent opened labeled randomization

v

15 were allocated to control group

v

4 dropped out

11 remained in control group

N

hY

15 were allocated to intervention group

(HA330 resins cartridge)

10 discontinued intervention

v

5 received intervention

v

Analyzed for opened labeled randomized block design

wuuadin 2 uansdupewitewazszdeuisidenewilugnisimazinazanisine

o Y & -
13190 4 FBYANWFIUIDIHRITININY

Control (n = 11) HA330 (n = 5) P-value

Sex

Female (persons) 6 (54.5%) 2 (40%) 1

Male (persons) 5 (45.5%) 3 (60%) 1
Age (years) 58+ 14.03 64.6 + 14.67 0.404
BMI (kg/m®) 23.8 + 2.53 23.01 + 2.09 0.554
Undrlying

- Diabetes mellittus (persons) 6 (54.5%) 3 (60%) 1

- Hypertension (persons) 5 (45.5%) 4 (80%) 0.308

- Ischemic heart disease (persons) 4 (36.4%) 2 (40%) 1

Baseline GFR (mL/kg/min/1.73 m?) 56.45 + 28.42 53.6 + 14.05 0.836
Department

ICU gen surgery 3 (18.2%) 1 (0%) 1

ICU med 8 (54.5%) 4 (60%) 1
Diagnosis

Abdominal infection (persons) 3 (27.27%) 1 (20%) 1

Congestive heart failure (persons) 4(36.36%) 2 (40%) 1

Pneumonia (persons) 3 (27.27%) 4 (80%) 0.308

Urinary tract infection (persons) 7 (63.63%) 4 (80%) 0.782

Septic shock 1 (100%) 5(100%) NA

Miscellaneous (persons) 65(4.54%) 2 (40%) 1
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P o & -2 '
A1919N 4 YDHANWITWABIHLAIINTIY (518)

Control (n = 11) HA330 (n = 5) P-value

Gram stained bacteria

Gram positive bacteria (persons) 3 (27.3%) 1 (20%) 1

Gram negative bacteria (persons) 8 (72.7%) 4 (80%) 1

Mixed organisms (persons) 1(9.1%) 0 (0%) 1

Unidentified (persons) 0 (0%) 0 (0%) NA
Respiratory support (persons) 11 (100%) 5 (100%) NA
CRRT dose

Filtration rate (mL/h) 1727.27 + 343.78 1700 + 273.86 0.879

Filtration rate (mL/kg/h) 27.91 + 2.59 26.76 + 1.74 0.386
WBC (/uL) 16333.64 + 11444.71 11114 £ 2800.28 0.180
Hct (%) 31.95 + 10.04 29.06 + 10.3 0.604
PMN (%) 78.82 + 13.51 75.2 + 19.06 0.668
Band (%) 422 £ 3.11 10.8 + 6.14 0.019*
Platelet (/uL) 200818.18 + 175281.38 139200 + 201689.61 0.543
Creatinine (mg/dL) 4.27 £ 212 3.38 + 1.11 0.398
BUN (mg/dL) 53.73 +22.13 712 + 2212 0.165
K (mmolL) 479 + 0.73 466 + 1.34 0.845
HCO3 (mmol) 14.09 + 5.84 16 + 6.16 0.560
Albumin (g/dL) 3.04 + 0.79 2.94 + 0.62 0.815
Lactate (mmol/L) 16.85 + 21.69 7.2 £ 6.72 0.355
PCT (ng/mL) 72.48 + 64.25 53.47 + 33.19 0.449
ESR (mm/h) 75.45 + 38.52 30 £ 21.97 0.029*
CRP (mg/L) 73.92 £ 14.29 61.2 £ 22.2 0.185
IL-6 (pg/mL) 9557.84 + 17951.28 11119.88 + 20572.26 0.879
APACHE I score 24.73 + 4.71 28 + 3.39 0.187
SOFA score 8 + 3.1 10.4 £ 2.07 0.140
Norepinephrine (Wg/kg/min) 0.91 + 054 112 + 0.18 0.266
Dopamine (ug/kg/min) 2.82 + 3.46 8.4 +55 0.026*
Adrenalline (ug/kg/min) 0+0 0.26 + 0.13 0.012*
Pa02/Fi02ratio 275.68 + 96.88 211.6 + 62.1 0.200
Mean aterial pressure (mmHg) 76.36 + 16.34 63.6 + 9.84 0.132
Central venous pressure (cmHzo) 11.91 £ 4.16 9.8 + 5.36 0.403
Urine output (mL/day) 221.82 £ 73.19 462 + 297.02 0.145
Blood flow rate (BFR) 137.27 + 17.94 132 + 22.8 0.623
Filtration fraction (%) 28.18 + 3.37 28.4 + 5.32 0.921
Number of organ failure 1.91 + 0.94 1.6 £ 0.55 0.511

Values presented as mean + SD. P-value corresponds to independent t-test
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Iwdw289 primary outcome INANTTIATIEHWUY log
rank test 1@ANNEDAW 95% Cl Wu31 HA 330 & survival rate

$113197 5 survival rate 11 28 TWIBINIHBINGH

1128 T BEN 20% wBENIINGN control (72.73%)ae9sinied ARy
MEHA AHouanIlAI59N 5 uae Kaplan Meier

Percentage (95%Cl.)

Time p-value
Control HA330
7 day 81.82 (44.74, 95.12) 40 (5.2, 75,28) 0.485
28 day 72.73 (37.08, 90.28) 20 (0.8, 58.19) 0.042*

Values presented as percent (95% Confident interval). P-value corresponds to Log rank test.

Kaplan—-Meier survival estimates

1.00
I

P-value=0.042

0.00 0.25 0.50 0.75

Number at risk
control 11 11 9
HA330 5 5 2

g‘dﬁ 5 Kaplan-Meier estimates of the probability of death

Tusauzag secondary outcome Wui1 Hn1SLANZY
¥89 Pa0 /FiO, ratio lung HA330 TuanizAings control NS
QUERIEGR LLGIVLNN%Elmﬂm w9 Aafinsanaias inflammatory
cytokine F99AD 1L-6, CRP HA 330 amaslaininnin welais
Wed1Ayeaia dawnnsanasaas platelet Min adverse
reaction 789 HA330 filswudndinisamas annniangs control
sousnslugui 6-10 71 48 Flas ndsa1nau protocol SeuLTEY
n1s.UAewulaizas MAP, albumin, noreadrenaline Waz
adrenaline dose, APACHE Il score Waz SOFA score WuU17 haifi
ATILANGeRwaiesaIngs usazfwlangud 65y HA330
finsanagany SOFA score @Iwnariungs control e s
BEAAYNIEES 85U urine output WU ldHAMNLANENS
aasluiiodaings

il 7 ¥ &N enroll EMSANY NgM control & N

control

12 15 18 21 24 27

—

HA330

wae 11 daulungs HA330 fnmde 1 Aw Wisuauns
wWaenuUasas MAP, albumin, noreadrenaline and adrenaline
dose, APACHE Il score Wag SOFA score WU LNSAIN
uanssiwaesioresngu gualowinlungadldzu HA 330
il MAP figenin usazifinliinngamlasu HA330 finsamas
289 SOFA usiz APACHE Il score \lalfiguiunga control L
Tuauamﬂmmﬂﬂm ﬂ’]iLWN?Jm urine output wuilsishariie
maamaaaﬂau wiffisdusnnin day 2 viodaengs Nﬂ’li
WnAuzg Pa0 / FiO, ratio lunga HA330 T zAingy
control n&UAN1sAAAS LLm"LNNualmﬂm aw7 mdauduiu
outcome ‘Vl 48 ’dﬂm ARdNISaRRIEaY inflammatory cytokine
A9TAe IL-6, CRP HA 330 amadlaninninus ludsedAny
Y9FEE dIunnIanasead platelet Midw adverse reaction 289
HA330 filawuindinisamasannitnga control
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Change at Day 2 control
[l HA330
20000.00 [ - - - - = = o
30.20
0.00 -15.41 -13.55
=20000.00 [ 755 R ~h229.52 -y ps mp - -
—40000.00 [ - - oo
=60000.00 [ - - oo
—80000.00 [ - -
~100000.00 | -~
2120000.00 | - - - - o
0000.00 -116091.00
=140000.00 L - oo oo
PaO2/FiO2 ratio CRP (mg/L) IL-6 (pg/mL) Platelet (/uL)
p=0.320 p=0.744 p=0.655 p=0.614
31]"7; 6 wWisuiflsumaaeuwulaes PaO2/Fi02, CRP, IL-6 uas platelet 71 48 #las
Change at Day 2 control
[l HA330
2.00
1.00
0.00
-1.00
-2.00
-3.00
S4.00 [
_5.00 Lo =427 ..
MAP (Hg) Albumin Norepi Adrenaline APACHE I SOFA
(mg/dL) nephrine (ug/kg/min) score score
(ug/kg/min)
p=0.576 p=0.977 p=0.975 p=0.625 p=0.895 p=0.026*

g'ﬂﬁ 7 wWisuifisunmsiufewuiasaas mean arterial pressure (MAP), albumin, norepinephrine, adrenaline, APACHEIl score W& SOFA score

o o
11 48 Flaa
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Urine output (mL/day)

sUf 8 Wisuifisumsdenudaseas urine output 11 48 Falaa
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6.
4.
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Change at Day 7 control
B HA330
777777777777777777 000 010020 o000

MAP (mmHg)

p=0.708
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Albumin  Norepinephrine Adrenaline APACHE I SOFA
(mg/dL) (ng/kg/min)  (ug/kg/min) score score
p=0.038* p=0.391 p=0.542 p=0.501 p=0.404

o o o o o o
3U 9 wWhauisumsiUaenuUasas mean arterial pressure (MAP), albumin, norepinephrine, adrenaline, APACHEII score Waz SOFA score Twiun 7
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Change at Day 7 control
Il HA330

PaO2/FiO2 ratio

p=0.584
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sU# 10 Wisuieunsiaeuulasas PaO2/Fi02, CRP, IL-6 waz platelet Tuiufl 7
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aansaaguidunnmsinseuiisu

o v o o &
Wwnan sowanslwnswiduin 1-9 ot

IL-6(pg/mL) CRP(mg/L)
12000.00 80.00
11119.88 70.00 7392
10000.00 : 5~
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TwiSaezeszeziiain1snanlseneruia (LOS) 1u
intervention group #88N3INgx control aENIHREFIALY LHaaIN

AusangnFedinlUse uas Wiaau protocol 1 48 2n WUTRAI TN
Fia9M3n13165u hemodialysis 3 AS3/AUANY annNTINga control

15199 6 LLﬂlﬂ\'ﬁ%ElzL’la"lﬁ%ﬁ]%‘ﬂi\‘iWEﬂUWﬂLLﬁzF]'J’]Nﬁﬂﬂﬂ?iﬂ?iﬂ’]ﬁﬂ’ﬂﬂLLﬂ%‘IﬁlﬂﬁﬂﬁﬂﬂQUﬂ’]iﬁﬂH’lﬁ 48 ‘ﬁ/’.]‘[ﬁnl\‘i

Control (n = 11) HA330 (n = 5) P-value
LOS ICU (days) 26.91 = 19.63 6.8 £ 3.038 0.007*
LOS hospital (days) 32.09 + 18.81 8 + 3.74 0.015*
RRT requirement (persons) 11 (100%) 5 (100%) NA
CRRT ongoing (persons) 8 (72.7%) 5 (100%) 0.509
HD ongoing (persons) 9 (81.8%) 5 (100%) 1
HD duration (days) 3.91 + 3.53 0.6 + 1.34 0.066
2 session/wk(persons) 9 (81.8%) 4 (80%) 1
3 session/wk (persons) 0 (0%) 2 (40%) 0.083

Values presented as mean + SD. P-value corresponds to Independent

oAUs1IwWaNMSANU

septic shock waz AKI gsmaiduanmpnmameTlugiae
ICU dwi5u overall mortality Twswisestandnsooas 56.2
IndAeeiuewidezes aa dud Alavhnsdnudnsmnels
fihe ICU fifianz septic shock Tulsswenuiagiwas Tiiie
T 2006% 31NN5 review literature WU N9 cytokinetic
model Lanal#ifini1 vann15289 blood purification technique
fiau150978298 cytokine W38 chemokine vilvifnAIN
WANEN95ENINa 10 tissue wazlw plasma awnsnzlelinis
¥inawzas WBC TUTl affected tissue lalaemss annsn
ddams 2098elsAle™ n1s28R chemokine cytokine 51147
L2 complement IL-6, IL-6 IL-8 &1H198 remove v[ﬁﬂﬂﬁl
N92UIN1S hemofiltration 38 hemoperfusion nfju‘ﬁv[ﬁ%JU
intervention group WLHRSIALANIIN196REI2BIORNTITORTIR
Iaman A9nnga control ageditedAYNISARALANGS
9N MsAnwIiowming 81992889 sample sized Tiae
duly vhlden power Tumsuarasivinsinlasnnme msd
confounding factor via1gagng Uazn9 high SOFA score 'ﬁ
baseline Aewinogs IneiadeUszanm 8 -12 Fsa1nnsAn
Wud1 SOFA score TiNNNT1 11 deraiie outcome Aiueindn™e,
waz luwdzes insanriin1sHNeISIuwN Gram negative
septicemia AaWIININ AAldwdndwiisasaz 80.8 1u
intervention group LﬁaLﬁﬂUﬁU%ﬂﬂax 72.7 sL%ﬂEjN control "‘3\1
Dudndmiigenianmsfnunewning uszuuafiSeunsuay
#131305379 endotoxin lFanutkeigad 39n158 endotoxin
sanU3aasmn viliasuaiis clinical outcome TugUae sepsis
Tueiag®*>* 89 HA330 Taiansnanadn endotoxin 16 FhenmuasR
289 endotoxin fifi high molecular weight wazfinsduriu
LoAYAK WHAINWITTw HA330 SaIndIsaR Ay
209 1L-6 16 wsilaifisieddty neadfflawfisuiu control
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Abstract

Background: Acute kidney injury (AKI) is a common and serious complication from sepsis in critically ill patients
and often be a part of multiple organ dysfunction syndrome. Cytokines play an important role in the pathogenesis of
multiorgan failure and mortality in patients with severe sepsis. Extracorporeal blood purification with resin adsorption
when combined with continuous veno-venous hemofiltration (CVVH) can remove cytokines better than CVVH alone
and should improve clinical outcomes in theory. But the lack of strong evidence especially in randomized control trial
(RCT) confirm this benefit particularly survival outcome. The aim of this study is to evaluate the impact of resin
hemoadsorption on the 28-day survival as primary outcome and secondary outcomes are hemodynamic improvement,
removal of inflammatory cytokines, oxygenation, sequential organ failure assessment (SOFA) score, acute
physiology and chronic health evaluation (APACHE) Il score and renal replacement therapy (RRT) requirement in
critically ill patients with septic associated AKI.

Design: Prospective open label randomized controlled trial.

Setting: The intensive care unit (ICU), Bhumibol Adulyadej Hospital.

Method: From May 2016 to January 2017, total of 30 patients who had been diagnosed septic associated AKI were
enrolled. Patients who were indicated to RRT were randomly allocated to CVVH treatment (control group) and CVVH
plus resin hemoadsorption (Intervention group). In the control group, patients received standard CVVH treatment. In the
intervention group, patients received CVVH treatment with additional resin hemoadsorption for 2 hours per day for the
first two days of extracorporeal treatment. We collected and measured the following data including plasma concentrations
of interleukin 6 (IL-6), procalcitonin (PCT) and C-reactive protein (CRP); hemodynamics (mean arterial pressure (MAP),
central venous pressure, vasopressors dose); change of hematology and coagulation function; organ function, APACHE
Il score and SOFA score at the start of treatment, and on the second and the seventh day. The following parameters
were compared between the control group and the intervention group on day 2 and 7. The length of stay in hospital, ICU
and the 28-day survival were also observed. There were 4 and 10 patients discontinued in the control and intervention
groups respectively. Thereby, 11 patients in control group and 5 patients in intervention group were analyzed.
Results: Similar in baseline characteristics in both groups. There was no significant difference between the groups
in organ dysfunction as assessed by SOFA scores, APACHE Il score from baseline to day 7. Patients treated with
additional hemoadsorption showed no significant difference in removal of plasma IL-6 and CRP over time when compare
to the patients treated with CVVH only. Patients in the intervention group also demonstrated no significant in increase
in mean arterial pressure, central venous pressure, fast withdrawal of )vasoactive agents and oxygenation. There was
significant lower in 28-day survival rate in the intervention group when compared with the control group (20% vs.72.73%,
p= 0.042). However, no significant adverse reaction was detected in the intervention group.

Conclusion: Patients treated with CVVH plus resin hemoadsorption showed significant lower in the 28-day survival
rate. No significant decrease about serum IL-6 level, CRP, MAP, APACHE Il score, SOFA score, vasopressor dose,
oxygenation, albumin loss between the groups in the septic associated AKI patients. No significant benefits in survival,
organ dysfunction, or ICU stay were observed in CVVH plus resin hemoadsorption group.

Keywords: hemoadsorption, sepsis, acute kidney injury
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o hemodialysis catheter LazamsINISHIEaRaanNINen ‘ﬁmmzau (appropriated blood flow rate)

38349: myideidedainan1anisUuy prospective cohort analogue Anwiitvsielafies Tsawenutaunsausiasni
Tugthevanidensein3aslafisadinenidantnunia hemodialysis catheter seninaTufl 1 nsngnAN 2559 fa 31 fwAn
2560 faeolunsAnundnniswenidenusazase flasun1snasae hemodialysis catheter sag sodium citrate
(Ng8ANWY) waz heparin (NgNLUSEUTEY) muLmumi%'nmwmmqiLLWﬂﬂTﬁmVLH Lﬁuﬁagaimamﬁammmﬂﬁmﬁmﬁam
Tuaesnaaiawsadunandonusazase wazdnains fudeneansnenswanifannasawniigiiesaziviensa
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WaMSANW: ngainwa 31 518 (Woniden 186 Ass) uaznguIeuiey 42 s18(Wandan 233 As9) ﬁ”’aamﬂéjuﬁﬁnumz
mlulndiAeein endwiuniivasadoniildans afiazesans ey woayiulwien wazdndanwnisldsuasonms
wiasnsinsznInewendentidewsinouansneii Weusudnuasdesuiiuanseiuannmsiaseiiulsaneaesnns
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blood flow rate) gamhngjwﬁﬁdamaﬁ'm heparin 888z 3.4 (p=0.665)

Risk difference 95% confident interval p-value
Visible clot formation 0.195 - 0.007, 0.398 0.060
Appropriated blood flow rate 0.034 - 0.119, 0.187 0.665

(BFR= 300mL/min)
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9zAsRaURRMNERIINTT Irarasieninanzan(latoand
300 w8/ iudanaeinisguenawEnsunsanidon
nnAss Twfedufinenmadihe W 91 ndaudianssan uas
92 NpTIH8ANIAT serum electrolyte, serum calcium,
hematocrit Wae partial thromboplastin time (PTT) 1 ﬂ%\‘i
Lﬁaﬂiuﬁumauma@&m‘imﬁaﬂﬁ’m%aga (hypocalcemia/
hypercalcemia) Aaziiandwang (metabolic alkalosis)
waznzidensaninung deieusiazsneazliansdmiunae
seafiaieadunnasindsnisnaniiansaenioslaifioy
TanAuganisdnwAe Asu 1 ifawivaniuildane wie
dvuigeanainlsineuia wia An1suiaeaIwaan/
wWaenanesmlna

JIinsizRIoya

doyanly nanasesiwin Joeas Auade dawdes
LWUBNIR3I% LUSBULTIBUNI9NS23182849 prognostic factors
N9 I9ENnIngueeaia t-test dwniudoyaiiuansaliios
WAz exact probability test dm3udayaidusudsngn uas
Wieuiisunsiinasiionln hemodialysis catheter Wazn13
Rademaonnanizanifondgdnsniilinanzas sening
NaNFIEEts multivariable risk ratio regression dsudaya
fiinen itemuRsdnwasdpswTLANsi

wansiig
dureTunsinwiduwan 73 518 Adadwndosons

Wi giunesasngs aglnatAeein Wunisvanifaanonan
419 A9 Tm&u,l,ﬂaﬁ]uﬂ?juﬁnm(ﬂa’aﬂwﬁ’m sodium citrate)
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186 m%a uaznguUIBuLiey (Maasnesae heparin) 233 A%
dulnnjfunawanifantinums Non —cuff catheter Tiasasnga
Taenguinunsidndiwnsanidoniild femoral vein annin
ngaSeufisuianies drwsunanisnsaanisiesUfuRnas
Toun 8lalnadn laaswmesea uwazdayin szwinongslaiuan
A9 N138N192 coagulopathy n3an1sldengalanius
Alauananeiusie nguAnwddadiunislasuiionnse
ssomsgeaningaiFeuiisy (15197 2) alfiusiusis
wazlinasdayailadulnenisiinseiauysiieisae
aummmmaaﬁw%’uﬁagaﬁ’mgﬂ (univariable risk ratio regression
for repeated data) WUINNNSVIABENEAE sodium citrate
Tomaiindnidongeniinguiinaasae heparin Sasas 23.8

(p = 0.005) wupnshslAaneanizaeNanianm8dns15
fmanzanfiannniingaiindesese heparin $o8az 6.8
(p=0.322) (AN519113) wazifloUsudnuaeidasduunsUsennsi
WANFaTHAILARHIINNT AT RSN e sNn1s0Rnae
\Bedaudmiudoyaing (multivariable risk ratio regression
for repeated data) N5¥ARENEAE sodium citrate AlanTaLin
?imﬁamgqﬂ'jﬂna;uﬁmiaﬁm heparin 38882 19.5 (p = 0.060)
wAnshaLRansanunENendenmesRIISIMirNZaNNINNT
nzjuﬁmiamﬂﬁ'm heparin $a88z 3.4 (p=0.665) (51971 4)
E]EJ'WOV[,iﬁW]NVLNIWUﬂ?iﬁﬂt%ﬂﬁﬁﬁ%m@ﬂ’m hemodialysis
catheter wianTazunsndaula 9 luvioranguds

A15197 1 USHR5289 hemodialysis catheter #5As1a 77 12 Iwlsawenunanwnsnusnasnit

J UIAHY AIMNYIYBIAY UYSxmsane (Na.)
TLANVYDIAY
(French) (ﬂu') Arterial lumen Venous lumen

Tunneled cuffed catheter 14.5 19 1.6 1.6

14.5 23 1.9 1.9
Non -cuffed catheter 11.5 i8S 1.1 1.2

1.5 16 1.2 1.3

1.5 19.5 1.4 1.5

fuaeWanienlagld hemodialysis catheter
NHAMENURANNMTINITAREN WaznaaaesIeaIazaeNIzY
Timawaun1ssnwizasunngd (n= 450)

1“aaa18F18 sodium citrate
(NguAnw)
(n= 210)

Wﬁiaﬂ’mﬁ’mheparin
(ngsnl3euLiiav)
(n=240)

28AINNNSANY

- Waniiamiaendt 2 ASe (n=31)

v

TuAnRRmNNaIINATaaEe
AWATU 1 LABWHIBAWNINALINRUEL/
Waewane Teun
fndonfigraanananenaweniden
BFR 2auzWaniiam
Wa339 albumin, Ca, PTT,
electrolyte 911471 1 Asg
2InN1SHAUNG

(n=186)

|

Wndayan lennsned

31]17; 1 Study flow

v

TwAnRRmNNaIINASHRaE e
AWATU 1 LADWHIBAWNINALIVUNE,/
Waenane Teun
fuiFenfigreannanenavaniien
BFR 2auzWaniien
HWaFII albumin, Ca, PTT,
electrolyte A% 1 Ass
21IN1SHAUNR

(n=233)

|

Wdayanlenndasnzd
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A1519% 2 dnwaizlesegtheSeuifisussninongs

sodium citrate heparin
anwazia iU n=31 n=42 p value
1UIU Soaay 21U Souay

Male 17 54.8 19 45.2 0.482
Age (year) mean + SD 56.7 (£17.4) 57.6 (£18.7) 0.835
Catheter type

Non -cuff catheter 30 96.8 35 83.3 0.127

Tunneled cuffed catheter 1 3.2 7 16.7
Catheter site

Internal jugular vein 25 80.6 40 95.2 0.037

Subclavian vein 0 1 2.4

Femoral vein 19.4 1 2.4
Hemoglobin(g/dL) mean + SD 8.8 (£1.5) 8.5 (£1.4) 0.376
Cholesterol(mg/dL) mean + SD 162.0 (£81.9) 145.6 (£70.7) 0.381
Albumin (g/dL) mean + SD 2.9 (£0.5) 2.6 (£0.7) 0.079
Coagulopathy 12 38.7 19 45.2 0.637
Beta blocker usage 6 19.4 8 191 1.000
IDPN / Blood transfusion during HD 46 24.7 31 13.3 0.003
Prime duration(day) mean + SD 2.3 (£ 0.7) 2.6 (£ 0.9) 0.002

m1519% 3 WA (crude effect) 289n1vaBE8sE NSIARANIABATW Central venous dialysis catheter Lazn1shdlAamaan

NznanfanIEaRT IS INHNIZEN

Wazadn1suaasie Central venous dialysis catheter  Risk difference 95% Confident interval p value
Visible clot in catheter 0.238 0.072 , 0.403 0.005
Appropriated blood flow rate (BFR=300mL/min) 0.068 - 0.067, 0.203 0.322

15199 4 Wa(adjusted effect) 209nsnaedeRansiinaxldanln Central venous dialysis catheter wazA1SAILEaRBaN

Nz NaNLRDARILIRATISINANIZEN

Wa2aIN15%aaa18 Central venous dialysis catheter  Risk difference* 95% Confident interval p value

Visible clot in catheter

Appropriated blood flow rate (BFR=300mL/min)

0.195 - 0.007, 0.398 0.060

0.034 - 0.119, 0.187 0.665

* adjusted for catheter site, IDPN/blood transfusion albumin and prime duration

I7sal

nan1sAN¥EeEn uaneliiininnsnaase hemo-
dialysis catheter g sodium citrate fiuwIlinMILARGNEEE
luanennninnswaasae heparin ianvaeaeneladtedany
N9diR (p= 0.060) WANAN1SARERBENN12HUENANIRERA

FEdRTISIRNNZENNAURdRdmNANILENRBY (p=0.665)
PnuazaInIsiuiingasnsivdoyagidenuiinisiindaiden
NAINNTHRRBEEAI8 sodium citrate nanEanndusain
I v v 4 o v 9 )

Dudouaansagreananlededadululain nsld sodium
citrate niaaaneyn 1ARNTS form clot figNan5a remove sanx st
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FovhilaiiAnmsamsiuuasinfanseanluang MWy visible
clot #1131 heparin sinasduaingniteiivhlnaudon
Taimzsafiuisnuluaesans dreangiinisainisifin biofim
sofinulunsAnutnuan® @ senrdasiumsdnunluasen
fuaneliifiniins naeaesie sodium citrate uwiliknin
sshadensananzmsanionsiednsnsinranzanlasingd
nsnaeseme heparin uiadslsAmNgslaiANERINENN
aif fazanananagulainsldaslaaanielunimasdns
hemodialysis catheter l¥inalwiasnsiindadann3anis
AudanaanangsNenGonsgs RIS IINZENTILANEN9TY
2E19TAAH

Wauszifinsasraednldanenudn heparin filddwsu
nasd1eidnn1suveldain 2amAea(multi dose) f51AN
TreUszanm 135 vmidelivaeaneiin non- cuffed catheter
WAZ180 UMEWIUNARANE tunneled cuffed catheter Twamue
“?i sodium citrate ﬁ]ﬂﬁﬁ]’m“ﬁaaMLLUUH%\‘ILﬁmﬁ\?( single dose)
2R 5 WA, BefUSaniiisowariu catheter NNAWIAWAS
AUz 125 U uaneliifiuin nsld sodium citrate
fisraniuazilonmadessians Aadovosniniiosan
QULLUUEJ’IL‘?]% single dose wananisinMsAnufinu sodium
citrate flofinalunisdreannisindazas hemodialysis catheter
1s8nse®

asu

MIVaeaN8sIY sodium citrate WA heparin & land
\indsiaanlu hemodialysis catheter uazfinshodanann
NazonBensiednEiinanzay liunnsnein Fariu
M3l sodium citrate sasaLdudnmaienmnguaefidadiie
1wn131¥ heparin
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Original Article

The effectiveness of sodium citrate versus
heparin locking agent for hemodialysis
catheter to visible clot formation and
appropriated blood flow rate.

Thongdee C, Laonapaporn B, Spilles N
Dialysis unit, Nopparat Rajathanee Hospital

Abstract

Infroduction: The catheter locking agent for hemodialysis at Nopparat Rajathanee Hospital have been used either
heparin or sodium citrate following the dialysis prescription.However the comparative effectiveness of these agents for
visible clot formation and appropriated blood flow rate is not fully clear.

Objective: To compare the visible clot formation and appropriated blood flow rate of the hemodialysis catheter priming
with sodium citrate versus heparin solution in hemodialysis patients.

Method: The prospective cohort analogue observational study was conducted at the dialysis unit of Nopparat Rajathanee
Hospital during 1 July 2016 to 31 March 2017. The study has enrolled patients receiving hemodialysis through hemodialysis
catheter using sodium citrate (study group) or heparin (control group) locking agent as the dialysis prescription. The
data were collected including general characteristics, catheter site, catheter type, drug usage, intra-dialytic parenteral
nutrition (IDPN) / blood transfusion, catheter locking agent and visible clot. The drawing blood before starting hemodialysis
and blood flow rate during hemodialysis procedure have been evaluated. Comparing of distribution in each prognostic
factor between group was analyzed with t-test or exact probability test. The visible clot formation in the catheter and
appropriated blood flow rate (BFR =300 ml/min during hemodialysis) were compared using multivariable risk regression
for repeated data for controlling some prognostic factors.

Results: There were 31 patients in a study group (186 sessions) and 42 patients in a control group (233 sessions).
After adjusting for the catheter site, albumin level, priming duration and IDPN / blood transfusion in the multivariable
regression model, the results showed the higher risk of visible clot formation was 19.5 percent (p=0.060) meanwhile
the higher probability of the appropriated blood flow was 3.4 percent of the study group when compared to control group
(0.665).

Risk difference 95% confident interval p-value
Visible clot formation 0.195 - 0.007, 0.398 0.060
Appropriated blood flow rate 0.034 - 0.119, 0.187 0.665

(BFR= 300ml/min)

Conclusion: The study has found the locking agent with sodium citrate and heparin for the priming of hemodialysis
catheter were not difference in visible clot formation and appropriated blood flow rate. Therefore, sodium citrate could
be alternative catheter locking agent in standard practice if patients have contraindications for heparin administration.

Keywords : hemodialysis catheter, sodium citrate, heparin
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Effect of astaxanthin in the prevention of
contrast-induced acute kidney injury in
patients with chronic kidney disease
undergoing elective coronary procedures:
a randomized controlled trial

Pat Tanprom, Adis Tasanarong
Division of Nephrology, Department of Medicine, Faculty of Medicine, Thammasat University (Rangsit Campus)

Background: Contrast-induced acute kidney injury (CI-AKI) following contrast medium exposure in coronary
diagnostic and interventional angiography procedures is subsequently associated with a worse prognosis on both
short-term and long-term outcomes. Current effective standard prevention of CI-AKI is volume supplement with
saline. Prophylaxis with antioxidants has been studied and revealed controversial outcomes. This study inspected the
role of a novel application of a potent antioxidant astaxanthin in the prevention of CI-AKI.

Methods: In this prospective, randomized controlled trial performed in 138 patients with chronic kidney disease
(CKD) undergoing elective coronary procedures, we randomly assigned the patients to receive prophylactic
treatment with either daily oral 40 mg of astaxanthin or placebo, starting three days before and ending two days after
coronary procedures. All patients received standard prophylaxis with intravenous 0.9% saline hydration. All coronary
procedures were performed using low-osmolar, non-ionic contrast medium agents. The primary outcome was the
incidence of CI-AKI.

Results: By means of the KDIGO definition (SCr rising =0.3 mg/dl from the baseline level within 48 hours in this study),
CI-AKI developed in 14.29% in the placebo group compared with 4.41% in the astaxanthin group (P = 0.047). Using
the conventional definition (SCr rising =0.5 mg/dl from the baseline level), CI-AKI developed in 11.43% in the placebo
group compared with 1.47% in the astaxanthin group (P = 0.018). The risk difference was -9.87% (95% ClI, -19.64%
to -1.09%).

Conclusions: Prophylactic administration of oral astaxanthin in augmentation with standard intravenous 0.9%
saline hydration was associated with the reduction in the incidence of CI-AKI in patients with CKD undergoing elective

coronary procedures.

Keywords: contrast-induced nephropathy (CI-AKI), astaxanthin, coronary procedures
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Comparison of protein-bound toxin removal
between standard hemodialysis using novel
high cut-off dialyzer with hemoperfusion and
high-efficiency online hemodiafiltration: a
cross-over randomized controlled trial

Nutchaya Khemnark', Khajohn Tiranathanagul', Maneerut Limjariyakul®, Supreecha Wittayalertpanya®,
Paweena Susantitaphong', Somchai Eiam-Ong’, Kearkiat Praditpornsilpa’.
'Division of Nephrology, Department of Medicine, “Department of Pharmacology,
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand.

Background: Protein-bound toxins especially indoxyl sulfate (IS) which could not be removed by standard
hemodialysis (HD) using high-flux dialyzer are obviously correlated with high mortality in HD patients. High-efficiency
online hemodiafiltration using high-flux dialyzer (OL-HDF) has been reported to enhance IS removal and improve
patient survival. At present, there are certain limitations of OL-HDF including necessity for high technology machine,
high investment cost, and highly-experienced staffs. Therefore, we proposed a new HD modality which can be
performed in any HD centers with standard HD machine by using high cut-off (HCO) dialyzer in combination with
hemoperfusion (HP) and compare with OL-HDF

Method: This was a cross-over randomized controlled trial. Ten chronic hemodialysis patients were randomized
to consecutively undergo dialysis with either new HD modality (HCO-HD with HP) or OL-HDF before cross-over to
the other modality for 8-week each period. The efficacy including percentage reduction after dialysis of IS, 32
microglobulin (|32m) and urea were assessed. Patient safety and dialysate albumin loss were monitored. IS was measured
by high-performance liquid chromatography.

Result: The plasma IS levels significantly decreased in both treatment modalities. The percentage reduction of IS
was comparable between HCO-HD with HP and OL-HDF (52.0+11.7 vs. 56.3x7.5 %, p=0.28). The percentage
reduction of [32m did not differ (83.7+4.9 vs. 84.0+4.3 %, p=0.75). Two techniques provided adequate small
solute removal. Although the dialysate albumin loss was significantly higher in HCO-HD with HP than OL-HDF
(4.2+2.4 vs. 0.5£0.8 g/session; P=0.008), there were no significant long-term changes in serum albumin levels of both
modalities.

Conclusion: Standard HD using HCO dialyzer with HP, which could be performed in any HD centers, can
effectively remove IS, [52m, and small toxin in comparable with high cost OL-HDF and could replace OL-HDF where
it is unavailable.

Keywords: protein-bound toxin, hemodialysis, high cut-off dialyzer, hemoperfusion, hemodiafiltration
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A comparative study of calcium carbonate

combined magnesium carbonate and calcium

carbonate alone on reduction of serum
phosphate in chronic hemodialysis patients:
a pilot study (preliminary report)

Chavalit Chotruangnapa', Prakuy Chreephai', Bordeesuda Suiwongsa®,
Chanchira Janvijit', Kraiwiporn Kiattisunthorn'
'Nephrology Division, Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University,
’Department of Pharmacy, Siriraj Hospital

Background: Hyperphosphatemia is established for the key factor in pathogenesis of renal osteodystrophy and
vascular calcification. Phosphate binders is usually needed in treatment for reduction in phosphate loading in ESRD,
in addition to dietary phosphate restriction and efficient dialysis therapy. Magnesium carbonate (MgCOS) is a choice
of non-calcium phosphate binders to less burden of calcium load and also provide some benefits on vascular
health including improving endothelial function and vascular tone as well as inhibiting vascular calcification. Unfortunately,
it may cause hypermagnesemia and gastrointestinal upset resulting in unpopularity in clinical use. However, optimally
adjusting dialysate magnesium and in combination use with calcium carbonate (CaCOS) are proposed to minimize
those unpleasant effects. Therefore, the study is performed to demonstrate the efficacy and safety of MgCO3 combined
with CaCO3 in controlling serum phosphate of hemodialysis patients.

Methods: The study is conducted in a double blind randomized controlled design at Siriraj Hospital. Magnesium
carbonate was encapsulated in 210 mg per capsule at Siriraj Hospital and tested for disintegration study at Faculty
of Pharmacy, Mahidol University. Seventeen patients who were underwent regular thrice a week hemodialysis and
demonstrated hyperphosphatemia requiring phosphate binders were allocated to either group A (CaCO3 /MgCOSV
n=9) or group B (CaCOsy n=8) for 24 weeks. Both MgCO3 and CaCO3 dosages were adjusted to target serum
phosphate 3.5-5.0 mg/dL. Dialysate magnesium was adjusted to keep serum magnesium not higher than 3.5 mg/
dL. All patients were monitored for dietary phosphorus and magnesium, side effects, serum phosphate and other
biochemical profiles.

Results: Baseline characteristics, biochemical results and dietary phosphate were not different between groups.
Serum phosphate at baseline of group A and B were 4.68+0.46 and 4.78+0.75 mg/dL, respectively (p=0.75). Serum
phosphate at Week 12 in group A and B were 4.56+0.72 and 4.03+0.61 mg/dL, respectively (p=0.13). Serum magnesium
at Week 12 in group A and B were 2.65+0.50 and 2.45+0.40 mg/dL, respectively (p=0.39). No patient was reported of
severe hypermagnesemia or hypercalcemia. Only one patient in group A was withdrawn because of intolerable diarrhea
at Week 4.

Conclusion: Ca003M9003 was as efficient as CaCOa for serum phosphate control in chronic hemodialysis patients.
It had no serious side effect and had a good tolerability profile.

Keywords: magnesium carbonate, phosphate binder, hemodialysis,
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Efficacy of 5%, 10% trisodium citrate and
heparin as catheter-locking solution for
central venous hemodialysis catheters:
a prospective randomized study

Tipakorn Chuamuangphan, Pattharawin Pattharanitima
Division of Nephrology, Department of Internal Medicine, Faculty of Medicine,
Thammasat University, Pathumthani 12120, Thailand.

Background: Central venous catheters (CVCs) are widely used as vascular access hemodialysis (HD). The
catheter-related complications were catheter dysfunction (CD), catheter-related bloodstream infection (CRBSI) and
increased mortality. Trisodium citrate solution (TSC) is an alternative anticoagulant to unfractionated heparin (UFH)
to use as a locking solution for HD CVCs. However, the efficacy of different concentration of TSC versus heparin
as a locking solution in the prevention of CD remains uncertain.

Objective: To compare the efficacy of 5%, 10% TSC and UFH as catheter-locking solution for HD CVCs.
Methods: This is a single-center, stratified, randomized controlled study of patients with CVCs [newly placed
non-tunneled cuffed hemodialysis catheters (NTCC), newly placed and preexisting tunneled cuffed hemodialysis
catheters (TCC)]. Patients were stratified according to the type of HD catheters and randomized to use 5% TSC, 10%
TSC or UFH (2,500 U/ml for NTCC and 5,000 U/ml for TCC group) as a catheter locking solution after each HD
session for three months. The primary outcome is the development of CD, defined as a persistent inability to
obtain blood flow rate above (BFR) 250 ml/min despite additional flushing and repositioning of the patient, or the use
of recombinant tissue plasminogen activator (rTPA) to dissolve intraluminal catheter clot. The secondary outcomes are
the rate of CRBSI, exit-site infection (ESI), bleeding episodes, all-cause death, and mean catheter duration.

Results: Of 340 patients were randomized, and 249 were analyzed. The 134 patients were in (54%) NTCC group,
and 115 (46%) were in TCC group. There were 83 patients (33.4%) in UFH group, 79 patients (31.7%) in 5%
TSC group and 87 patients (34.9%) in 10% TSC group, respectively. CD rates were 2.25, 1.68, 1.22 per 1,000
catheter-days in UFH, 5% and 10% TSC groups. Incidence rate ratio (IRR) of CD in 5% and 10 % TSC group
compared to heparin group were 0.75, 0.54 (P= 0.489). The dysfunction-free survival rate was not different between
three groups. The IRR for CRBSI, ESI, and all-cause death were not significantly different between three groups.
The mean catheter duration was 53.7, 52.6, and 56.5 days in heparin, 5% and 10% TSC, respectively. There were no
serious adverse events and major bleeding episodes.

Conclusions: The efficacy of 5%, 10% TSC and UFH as catheter locking solutions are not significantly different
in preventing CD. In addition, there are not statistically significant differences in rates of CRBSI, ESI, bleeding
episodes, mean catheter duration and all-cause mortality between three groups.

Keywords: catheter dysfunction, catheter-related bloodstream infection, hemodialysis, lock solutions, citrate




Journal of the Nephrology Society of Thailand

73

Association of donor CYP3A5 genotype and
calcineurin inhibitor nephrotoxicity in
kidney transplantation

Suwasin Udomkarnjananun’, Natavudh Townamchai', Pajaree Chariyavilaskul®,
Kroonpong lampenkhae®, Yingyos Avihingsanon', Somchai Eiam-Ong’,
Kearkiat Praditpornsilpa’
'Division of Nephrology, Department of Medicine, Chulalongkorn University and
King Chulalongkorn Memorial Hospital, Bangkok, Thailand
®Clinical Pharmacokinetics Research Unit in Renal and Cardiovascular Diseases, Department of Pharmacology,
Chulalongkorn University and King Chulalongkorn Memorial Hospital, Bangkok, Thailand
®Department of Pathology, Chulalongkorn University and King Chulalongkorn Memorial Hospital, Bangkok, Thailand

Background: Calcineurin inhibitor (CNI) nephrotoxicity is one of the major causes of long-term renal allograft
deterioration. Tacrolimus, the immunosuppressive drug used in kidney transplantation, is mainly metabolized by
cytochrome P450 3A5. The degree of immunosuppression can be monitored by measuring tacrolimus blood level.
The CYP3AS5 is expressed mainly in liver and also expressed in kidney tissue which may contribute to local drug
exposure in allograft. We aim to evaluate the association between the kidney allograft CYP3A5 (donors’ genotype) and
transplant outcomes in Asian population which has high CYP3A5 variation.

Methods: We conducted a retrospective cohort study comparing two groups of donor CYP3A5 genotypes, the
expressor (*1/%1 and *1/%3; rapid metabolizer) and the non-expressor (*3/*3). Blood sample from living donors and
tissue extraction from kidney biopsy paraffin block from recipients with deceased donor have been used for
CYP3A5 genotyping by real-time PCR. Only recipients receiving tacrolimus as a main immunosuppressive drug were
included. Calcineurin inhibitor nephrotoxicity was diagnosed blindly to CYP3A5 genotype by renal pathologist from
surveillance biopsy. The primary outcome is time-to-CNI nephrotoxicity in the expressor genotype compare to the
non-expressor genotype.

Results: The total of 50 patients were enrolled, 21 donors were the expressor and 29 donors were the non-expressor.
There were no differences in both tacrolimus dosage and tacrolimus exposure between the two groups. The incidence
of CNI nephrotoxicity was significantly higher in recipients with non-expressor allograft compared to the expressor
allograft group (72.4% vs 33.3%, p=0.006). Median time to event was 9 months in the non-expressor group and 105
months in the expressor groups (p<0.05). Cox-regression multivariate analysis showed hazard ratio of 3.91 (p<0.05) for
CNI nephrotoxicity in the recipients with non-expressor allograft compared to the expressor.

Conclusions: This is the first clinical application study of donor CYP3A5 genotype in Asian population. Donor CYP3A5
non-expressor genotype (*3/43) is a risk for CNI nephrotoxicity which could be explained by poor local allograft tissue
CNI clearance.

Keywords: CYP3A5 genotype, calcineurin inhibitor, nephrotoxicity, kidney transplantation
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Abstract N1sUs:n2a Us:inn Best Extra-Institutional Research Award

The impact of serum creatinine measured
with enzymatic and non-enzymatic method
on the prevalence of CKD

Thanachai Panaput', Kriang Tungsanga®, Daree Phonnamin®, Jagkrit Chaitongsri*
'Division of Nephrology, Department of Medicine, Khon Kaen Hospital, Khon Kaen
®Division of Nephrology, Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok
®Department of Medical Technology, Khon Kaen Hospital, Khon Kaen
‘Chamsung Hospital, Khon Kaen

Background: The KDIGO guideline divided CKD into five stages using both Estimated glomerular filtration rate
[eGFR] and albuminuria criteria. Reliable serum creatinine measurements for estimated glomerular filtration
rate are crucial in the classification and management, however, the survey reported 90% of using enzymatic method.
The effect of discordant method was not estimated. Thus, we aim to compare the technical effect of serum creatinine
measured by enzymatic method to non-enzymatic method, Jaffe, on the mean change in eGFR and percent change
in CKD staging.

Methods: A cross-sectional analytic design was conducted. The hospital database of from The Samsung Hospital,
a 30-bed community hospital, was used including who have the creatinine value of less than 1 mg/dl which measured
by non-enzymatic (Jaffe method) and by enzymatic method in a 12-months period apart. We excluded who had
evidence of acute kidney injury. Paired t-test was used to compare mean difference of either creatinine with two
different methods. The CKD staging was classified by KDIGO 2012 eGFR criteria only. For testing two dependent
means (two-tailed test), SD.(O) = 14.35, Delta (A) = 5.00, alpha (o) = 0.05, Z(0.975) = 1.959964, beta ([3) = 0.10,
Z(0.900) = 1.281552, the sample size (n) = 87.

Results: We recruited 87 patients with the mean age of years 62 and 85% were female. The mean+SD serum
creatinine for enzymatic method, 0.63+0.16 mg/dl, was significantly lower than that for Jaffe method, 0.81£0.10 mg/
dl, mean difference; -0.18, 95% confidence interval [Cl], -0.21 to -0.15 mg/dl, P<0.001, giving a 22.2% reduction.
The effect on reclassification revealed upward reclassification, stage 3 to 2, stage 2 to 1, was 100% and 67%
respectively, while downward reclassification, stage 1 to 2, stage 2 to 3, was 21% and 5% respectively.
Conclusions: Among patients with serum creatinine of less than one mg/dl, creatinine level measured by
enzymatic method was 0.18 mg/dl (22%) lower than that measured by non-enzymatic (Jaffe) method and leaded to
being reclassified as a less severe stage of CKD.

Keywords: serum creatinine, enzymatic method, Jaffe
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Increasing cases of filamentous fungal
peritonitis complicating peritoneal dialysis,
case series in Uttaradit Hospital, Thailand

Chindarat Natejumnong’, Kamonthorn Jitthorn', Phetpailin Naka', Wipa Noithachang?,
Nanthawan Mekla®, Amnart Chaiprasert’
" Continuous Ambulatory Peritoneal Dialysis Unit, Department of Medicine, Uttaradit Hospital, Uttaradit, Thailand,
# Mycology Laboratory Unit, Uttaradit Hospital, Uttaradit, Thailand,
% Mycology Laboratory Section, National Institute of Health, Department of Medical Sciences, Nonthaburi, Thailand,
*Division of Nephrology, Department of Medicine, Phramongkutklao Hospital and College of Medicine, Bangkok, Thailand

Background: Calcineurin inhibitor (CNI) nephrotoxicity is one of the major causes of long-term renal allograft
deterioration. Tacrolimus, the immunosuppressive drug used in kidney transplantation, is mainly metabolized by
cytochrome P450 3A5. The degree of immunosuppression can be monitored by measuring tacrolimus blood level.
The CYP3AS5 is expressed mainly in liver and also expressed in kidney tissue which may contribute to local
drug exposure in allograft. We aim to evaluate the association between the kidney allograft CYP3A5 (donors’ genotype)
and transplant outcomes in Asian population which has high CYP3A5 variation.

Methods: We conducted a retrospective cohort study comparing two groups of donor CYP3A5 genotypes,
the expressor (*1/%1 and *1/%3; rapid metabolizer) and the non-expressor (*3/*3). Blood sample from living donors and
tissue extraction from kidney biopsy paraffin block from recipients with deceased donor have been used for
CYP3A5 genotyping by real-time PCR. Only recipients receiving tacrolimus as a main immunosuppressive drug
were included. Calcineurin inhibitor nephrotoxicity was diagnosed blindly to CYP3A5 genotype by renal pathologist
from surveillance biopsy. The primary outcome is time-to-CNI nephrotoxicity in the expressor genotype compare
to the non-expressor genotype.

Results: The total of 50 patients were enrolled, 21 donors were the expressor and 29 donors were the non-expressor.
There were no differences in both tacrolimus dosage and tacrolimus exposure between the two groups. The incidence
of CNI nephrotoxicity was significantly higher in recipients with non-expressor allograft compared to the expressor
allograft group (72.4% vs 33.3%, p=0.006). Median time to event was 9 months in the non-expressor group and
105 months in the expressor groups (p<0.05). Cox-regression multivariate analysis showed hazard ratio of 3.91 (p<0.05)
for CNI nephrotoxicity in the recipients with non-expressor allograft compared to the expressor.

Conclusions: This is the first clinical application study of donor CYP3A5 genotype in Asian population. Donor CYP3A5
non-expressor genotype (*3/43) is a risk for CNI nephrotoxicity which could be explained by poor local allograft tissue
CNI clearance.

Keywords: fungal peritonitis, peritoneal dialysis




Hudglafgu
Isjwsnuawziensy

#1610 1827 660 Wy 3 A.M1IaNa9 a.1la9

2. WL 56000 unains
angsunwndlsala 1 Au

Sufiilaudmsasaisn - wnndwndleimAn wde Hanvimshe lafen
19 BOWIPAN WA, 2537 El"lEliLWWlElN'IHﬂ"IiEl‘UiNLL&uﬂ'ﬁﬂiuLN‘lﬂuﬂ'ﬁﬂLLa
Bl‘lJ':lEIISFIVLEITIEILiaix‘ii“ﬁl“’aﬂﬂ'ﬁl"{nﬂiﬂn‘]'i%‘ﬂ‘le}'l
Tasniswanidan saeadaslafion 1 au
- UNNERINENA LINLAEY
wmmamwmmm‘lmmﬂu 2 AY
1. WeEINSWATA g

YourIOMSIKUSMS
- TWusmanssnugiaslaneFadiszesgariie
Tnsmswenidonseiniaslafienlugling
- iusmswenifensemteslaifiennsdifihelane

LAPUNEW (ARF) waz Nﬂwnimamau 810150
Tusmanaen 24 $alug

Musuirsaslanew
13 1A388 ASIAE 12 L1ATY dwSugnidn 1 tATas

Wvsinenunare lafien
2. WIENI8RSNS SAR19YT
wznmaLamvmammmswmmauﬂwﬁ"lmu
nrstianaunule 5 au

1. WWENINTITI BURAZES

msliusmsuonidon R
2. %'NHWQFIEUWQJ’I‘SM% ANARE
L‘lJﬂi‘WUiﬂ']’i‘Y]n'J% WA 3 SE]‘U E]GLL[?IL'J'S‘!'] 6.00-20.00 ¥ o o
3. WNEINAYW ARZEINT
'J%ﬂﬂiLUﬂcl‘ﬂUiﬂ'ﬁ 2 98U ﬁﬂLLE‘lL’Ja'] 6.00-16.00 ® A o ooy e u
4. %’N'ﬂﬂiﬁl% U\TLN?N
d0S1IAUSNMIS 5. WNEIFNNIE YHEA

- Amandandndreassnsudglnarsuazaidsinig {778We1Ua 5 AU
WHNIIWEINYIBIAK ATUSNIS 2,000 VN WYY TUIH

- Aeanifenluszuulseindonn Laza1dnen WIEIFAY 'ilW/Ii
wanUssiugamwurseIs A1UsnIs 1,500 Um WesEgMAnG n1aw

- gthedszduen AIAZ1,500 U WINETINSTING wriaya

WNEIYA IuHHN

ouau:JU:Jasuusms
314U 126 AR wuadu
- @n§d1519ns 61 A
- BvBaYERmINneuEIuTshn 3 A
- AnSUszAnaIAN 20 AR
- ndussiuganimuvienns 32 An
- vluio An

ok 0D

wnae liiesiurod WUMISUTaINASIHMISIY
Inen1swenidonsmeindoslaifion IneAmzaynssnn1InTa
Suseosnmsgwmssnulasnswenifenseindaslaien (a3m)
il 1 NINGIAN W.F.2558 - 30 AQWIEW W.A. 2562
gUszaueny waIweSwaTal g
vuaslnsAwy 054-411111-15 sia 3000, 3001 foflo 081-9980313



Journal of the Nephrology Society of Thailand | 77

nu=Un BREBIEalE1e

das1mMuUsns
- amanden 1dndnenssannsnddnans uas
ATANSWINIEITasEW ANUSN1S 2,000 UM
- mvlendon 83 sUse. ASeaz 1,500 UM
- fthethasduen Asiaz 1,500 U

JoyaujUrgusuusnis
31u2u 33 A wuadu
- @n871512n15 15 AR
- @nS ady. 12 A
- A19UER 6 A
AAONAIRUSMS
CKD mA%in TWuSN151189A15 1a1 8.00 — 12.00 .

HU29laiRgU
IsJwenurawdatnu

7619 1827 68 .6 A.0gld9 8. WiFdAN
92.98Y5 20140

uAaINS

angsunng (dunisausalafisn 4 o) 1 Au

1. unndvdjeriiugn Winuasde
wenuagideaalafissn 1 Ay

1. wewIaanwel Nawus lwena .
wenmaLamzmammmswmma@'ﬂwﬁlﬁ'%’u
asurianaunula 2 Ay

1. WeUsENNTIM NNed

2. wiamEsIM used (asAnwyadislsale)
wmmaLawwmammn'ﬁwa'unaé'ﬂ'wé'w‘lm

JunidausnisAsiisn
9 WFANEY 2553

vouriamsiiusms
- usmsnssnwdthelamesesilaemaanian

o = a
sgiAsad lafien
v a a o = a a v
- Tdusmswenifensiewnsaslaiennsdguaelane
\Beuwat (ARF) wazgthelunsdignidn snansala

197291139 1 AY
1. WENINEWT gNIWIAE
wilneugdienaagiie 2 Ay

uSMsmaan 24 Flue S
. 1. WNENBBWNT WEDW
Musuinalafgu 2. WiTIRT gunine

11 1A389 A3IAZ 10 LASBY LASEIESBIENHRIURNEA 1 1ASEN o londt s .
g widag [ iiganneil [5UN9509090IRIFINTINET

msfAusmswanidon Tngn1swenidensieimdasladion InsAnzounssnnInga
UalwuSn15Tumws — 1613 ez 1 58U 1981 08.00-16.00 1. %"Uimmmgmms%’nmrﬂﬂmswaﬂLﬁamﬁamﬂéaﬂmﬁﬂu (51961.)
Tudung, 605, WOWAUSA uazTuANS ez 2 50U 1ilD 1 NNTIAN 2559 — 31 SWNAN 2562
1381 08.00 -20.00 %. duseaueu wowinanwel Reuslwana
nelaiiuungmindngnyd rwaslnsAwY 038-460333 slo 1302 , 091-5479542



780 AanssuasaNiIANlsAle LwissznAlng

Aanssuvalauinuisalo (NS alals13

5UR 23 - 24 AUSNYU W.A. 2560
U HoJnuwanws 2 - 3 3uU 2
isansu 100: aTnna NSJINW

37 ] R Tl 1 k'gm]"’!"‘




Journal of the Nephrology Society of Thailand | 79




g0l nanssNasaNIANLSALE LsUsznAlne

Aanssuvalauinuisalo (NS alals13

U 17-18 WNARMEU W.A.2560
cu AaaUs:guaasha Isaisuinaidu Raau
gouiwasu nsanwH




Journal of the Nephrology Society of Thailand 81

wilsda “Uognanstihdidninslad
nazlsalafuidn”

LB q1nsadeds lavimsiae 5alasn
ﬂ WA a5 & 3 Gmiwsfigenn
i DLADINTlAG Bowernawssaoggunat
LR uactatatud I »l sl Ins. 0 2644 4133
5 LASLIALG %l’ﬂﬂ E-mail. <oun_pmk@hotmail.com>
Vil rorope A o

y : - *HMTUTUNAITOSIINE 10 LN
) aﬁ”iﬁ ol

qavsdl dwallesy watiua Beunnns 5 %‘H;v[,‘l_] Q7] a\‘islﬁﬂi

o

'ROLOGY SOCIEFY OF

)

4 luuwosunaainnuMuIalAsadnasarsauAuisalaniuszinAlng

S g
rinitann IR

FIWEAT UWANEL AR AN ARIIETD <o WIHENR rrrvveenrneeeeeseessss s sesssssssess
Us:zaiAaunsiduaudnnsaisus:inn
Q yera (Uaz 600 vn) QO a1 (Uaz 1,200 un)

Tnez lWaoaT (MGEUNBEWIRTAUTIN BB ...
MDA, .o PHUIH oo £(12 OO RRS
31757 SO 01T [ g 0212 OO
FITTB e en e A LUTYR oo,

Adldns:numusuding faeins:duiiu
Q dmswImInewiddd arnawwnesy3ea lna T daonning
Hovnd ananlsalauvisUsainalng waefl 043-2-52079-9
(nadighszEuewIA1s ngan Fax duwluriehmiuswians a9 0 2718 1900)
%38 E-malil : kidney @loxinfo.co.th
Q dsziwdaswiamsdsans gananlsalaudelssmalng Eedsminuindingn 10 vin)




82

ABuasLazdauusdIF RS UG daunAdTaLNa AR

ssnsannAnlsa lauisszmAlneSuRNsaNANRENUWSEURTU (original article) UnA LAY (special article) S0 THEE

(case report) 138518971310 clinicopathological conference, practical point TWn19ARHN #i8 AAVHBTIUTINIENNT UATUNAIN

midannieianmsiwanuazsne 9 Aneaiulsalanineilneusznmundinge Sesfidaninanaesldinefifailuniianss

Nsssatuduinon dulwiwide dashumsiansananamenssaniseiesssy Teewdithe soslesuanaBuganangiae

K]
3

Umwr3amsieUsznau ninAnaan / Aaudas 2aegaunn folesurnadueanduaednuaidnys

Sn1sinSaNuNAN

1. fuadu (Manuscript) fasfianwsegpanfinnes neldlusunsndseanamluszuudfusinns windows 2000 %38

' v & 2o o =
gandn Teun TUsunsa Microsoft Word 1w MS Office 2000 2wl 1#nws Browallia New 2118 16 unaaamIsiinamenalaifin 10

AUINTZAY WNWRIUIA A4 Laztanansanedelsiiv 30 5ag

2.

p9RUsENaUZaIRuaLY

suatuNUssnnmITUsznausmedIneg 9 13e89asusadh

2.1
2.2

2.3

2.4

2.5

2.6

2.7

o

o

ﬁaﬁao (Title page)

3 '

Hoghwus 6 soiunsudenn lddouazanazasginwsnnin wazlwussnadnluldszydanrissn

al a

va s o o

Agiwusdonn dudusanuesrnzynnailaliogludoinienin Wldnnenaiiiulifedlseragsaninus
usineying WioNsTyAnMARRRDZRinUSHAN

undnge suatufiduinussuatiuuasnenugihennlssan desfiundngerioniulnewszmedangy lae
TifniunAngameniu nenewidnusieunsnganwdonge dmsusuatuludnunzdng WiunAnge
N ilFivingin wioarormue keywords fiAsaupgaLiaMANZBIUNATINTIL STt 3 A1

\iaidas Tunadimasinusiuati msfidwnanlunsiiaueSasnaddiu fa umi Tguasisnig ualansal aqu
dmsusuatiuUsnnndu 9 finusorafiasandsuidelunmaiiswaiiaiFeslfiasmamamangs
darimuadn 9 loud Iildniiessuuianin wndniane wewaf wezgunw Tdssysmunieilwiiades
wSanAussene Iaegunmnnuuismaalwdeluguuuu joeg wie tiff

AmAnssnUszne nindinwusaasnistuiinAsinanzaunmyaransasatula lilunauinezsssiuwatuiions
nsevhlelnelddornaiingzdy

1ana1381989 Anatiuynuszsinniasdtedaanaisildusznauntaden IWiiduniséredelilnenaneian
Beonna1su lneldanesaiaanneaun (superscript) M3enedeienansiwldszuu Vancouver lagldlusunsa

1d va o =@ d o
EndNote laZaginnsanis 6 Ak wazdiotoreinsans il Index Medicus

msdeswatu dennaawlar www.nstjournal.org



'

ROLOGY SOCIETY OF

HL,
A

THRILAND

WdiN

THAILAND RENAL REPLACEMENT THERAPY:
YEAR 2015

Jarmlag

AfU:DUNSSUNISNIsavn:deunisuavanainulafuds:nalneg (TRT)




SuwnHaUan 14 SuMAU W.A. 2560

198 Hongaulwsgasscu 6n 13u 5

&)
<

WdiN IHL
THAILAND

ROLOGY SOCIETY OF

mMHUansUs:gu Nephrology dcyas ASIA 5
Jun 14 - 15 SudAU W.A. 2560

IswenuragassAUs:3ISNY AIHIQUASEISSA

5uqns’r‘i 15 SUNAU W.A.2560

10.00-10.10 u. Uszsunamidayszau

10.10-10.25

10.25-11.25

11.25-11.50

11.50-13.00

13.00-13.30

13.30-14.00

14.00-14.20

14.20-16.00

o gomnemalsowenina
aI73AYIE3NY

. Overview of Thai CPG for Peritoneal

Dialysis & Key Points Summary
o UN.FDIW ATINGITIU

. Update in CPG for Peritoneal Dialysis

o wiy.deehan vaniu
a o & g
o un.dv9z AREIYRUEIA

. Anemia & Metabolic

Management for PD Patients
o W5y 1 FEvYsUNY

. Practical Points in PD Care

Update Guideline for Pediatric
ESRD

o HALUWWITY Aviuna
Essentials in PD Nursing Care
o podlennsal Induils
Assessment & Management
of Nutrition for PD Patients

o puuiaE madugns

. Intradialytic Complications in

Hemodialysis
o AUN.Z9T ASUDUNA

. Dialysis in Critically Ill Patients

© UN.BIAN UIHY

. Break

. Round table discussion

09.00-10.30 .

10.30-10.45 .

10.45-11.15 1.

11.15-12.00 .

12.00-13.00 u.

13.00-13.30 .

13.30-14.00 .

14.00-14.20 1.

1420-15.00 u.

Emergency Management in
Electrolyte Disorders: Hyponatremia
° WALUW.E50 AIZNDY
Emergency Management in
Electrolyte Disorders: Dyskalemia
o SAUNITAGNS eI

Emergency Management in

Electrolyte Disorders: Metabolic

acidosis
o UN.FDIY ATTINEITIO

Break

Approach to Proteinuria and
Nephrotic Syndrome
o IA.WQ.FUUAT ATENI1TINY

Management of Lupus Nephritis
o un.geliny lomawsygy

Luncheon Symposium (U.11tAA")

Palliative Care in CKD Patients
o WUNNGIN 9797904 THANLNUAT

Management of Anemia in
CKD Patients
o WA 1593304 TEANUNUAT

Break

Management of Infected CAPD
o UN.gue AIINEITIU
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Pediatric Hypertension
Guideline 2017
o WNAVNTEWLY ATFITIEU

Nephrotic Syndrome for
Pediatricians
o W25 AHETaA

Break

New Trends in Fluid and

Electrolyte Therapy in
Children
o WAUWWITE Avimmna




