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# # 5374618830 : MAJOR MEDICINE

KEYWORDS: SUSTAINED LOW EFFICIENCY DIAFILTRATION / HIGH CUT-OFF DIALYZER/ ACUTE KIDNEY INJURY /
CYTOKINES
JEERALUK TUNPORNCHAI: THE COMPARISON OF THE EFFICIENCY OF IL-6 REMOVAL BETWEEN
SUSTAINED LOW EFFICIENCY DIAFILTRATION WITH HIGH CUT-OFF DIALYZER AND HIGH-FLUX
DIALYZER IN SEPTIC ACUTE KIDNEY INJURY PATIENTS. THESIS ADVISOR: KHAJOHN

TIRANATHANAGUL, M.D. 96 pp

Background: Hypercytokinemia plays a central role in the pathogenesis and is related to the high mortality in sepsis
related acute kidney injury (S-AKI). Sustained low efficiency diafiltration (SLED-f) using traditional high-flux (HF) dialyzer has been
introduced to enhanced removal of small molecular weight (MW) cytokines. Interestingly, newly designed high cut-off (HCO)

dialyzer that could theoretically remove large MW solute has never been studied in SLED-f therapy before.

Methods: This prospective randomized trial was conducted in fifteen S-AKI patients to compare the efficacy of IL-6

removal between traditional HF dialyzer (n=7) and HCO dialyzer (n=8) in SLED-f technique.

Results: The HCO-SLED-f treatment group was older [85 years (65.0-88.0) vs. 70 years (46.5-75.3) p=0.042] and had
greater the numbers of organ failure, compare with the HF-SLED-f treatment group [3 organs (2-4) vs. 4 organs (3-5) p=0.042].
Both techniques provided similarly the plasma IL-6 clearance and the percentage of IL-6 reduction. There were significantly higher
albumin losses in effluent fluid in HCO-SLED-f group than HF-SLED-f group. The total albumin losses were 4.72 gram in six hours
duration of a HCO-SLED-f session. However, the percentage of plasma albumin reduction was not different between both
treatment groups. Result as table. The incidence of intradialytic hypotension was 50% in HCO-SLED-f group, 42.3% in HF-SLED-,

similar between both groups.

Outcome HCO-SLED-f HF-SLED-f p-value
Plasma IL-6 clearance rate (cc/min) 71.5 4.3 0.064
(range, 13.5-106.7) (range, (-37.2)-46.4)
Percentage of plasma IL-6 reduction -19.6 -38.5 0.565
(range, (-44.2) -23.8) (range, (-129.6) -25.6)
Percentage of plasma albumin reduction -1.6 -3.6 0.908
(range, (-10.6) -11.4) (range, (-16.7) -15.8)
Albumin losses in effluent fluid (grams) 4.72 0 0.01
(range, 3.5-5.8) (range, 0-0.11)

Conclusion: The HCO-SLED-f technique had trended greater the plasma IL-6 clearance than HF-SLED-f. There were
albumin losses 4.72 grams in 6 hours of one HCO-SLED-f session. Therefore, this modality trends to effectiveness and safety for

cytokine elimination capacity in septic related AKI. However, our study too small, we suggest larger trial for confirmation.
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ACh
ADQI
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HF
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IHD
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IL-10
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angiotensin |l

Association for the Advancement of Medical Instrumentation
Angiotensin converting enzyme inhibitor
acetylcholine

Acute Dialysis Quality Initiative

acute kidney injury network

activated protein C

antithrombin 111

acute tubular necrosis

B-cell lymphoma 2

BH3 interacting domain death agonist

continuous ambulatory peritoneal dialysis
compensatory anti-inflammatory response syndrome
cellular FLICE-inhibitory protein

Cellular inhibitor of apoptosis protein1
Plasmapheresis and coupled plasma filtration adsorption
continuous renal replacement therapy
damage-associated molecular patterns
disseminated intravascular coagulation
Enzyme-linked immunosorbent assay

electron microscopy

endothelin-1

Fas Associated protein with Death Domain
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FADD-like interleukin-1 beta-converting enzyme
Granulocyte/ macrophage colony stimulating factor
high cut-off

high flux

human leukocyte antigen-DR

High volume hemofiltration

intermittent hemodialysis

interleukins 1 3

interleukin 10

interleukin 13

interleukin 1 receptor antagonist

interleukins 2

S0



IL-3

IL-6

IL-8

iINOS
JAK-STAT
KDOGI
LPS
MAPK
MHC
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MMPs
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NF-KB
NLRs
NO
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PAI-1
PAI-1
PAMPs
PaO2/FiO2
PMX-F
PRRs
RBF
RIFLE
RIG-I
RLHs
RO

ROS
S-AKI
sFit-1
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SIRS
SLED
SLED-f
SOFA
sTNF-R
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TF

interleukins 3
interleukins 6
interleukins 8
inducible nitric oxide synthase
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Kidney Disease Outcomes Quality Initiative
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macrophage inflammatory protein-1 o
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retinoicacid- inducible gene |
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reverse 0smosis

reactive oxygen species

Septic acute kidney injury

soluble fms-like tyrosine kinase-1

soluble intercellular adhesion molecule-1

Systemic inflammatory response system

sustained low efficiency daily dialysis

sustained low efficiency diafiltration

Sequential Organ Failure Assessment

soluble TNF receptors

soluble vascular cell adhesion molecule-1

tissue factor



TGF- f8 transforming growth factor f3

TIR toll interleukin-1 receptor resistance

TLRs toll-like receptors

TNF- o tumor necrosis factor o

TUNEL Terminal deoxynucleotidyl transferase dUTP nick end labeling

VEGF vascular endothelial growth factor
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ACUTE KIDNEY INJURY
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3.1 31uuuN1339 8 (Research Design)

Prospective, Randomized controlled trial

aa o

3.2 521ilau3599 8 (Research Methodology)

3.2.1 Uszznsiiluang (Target population)
Ky tnUﬁ@L%ﬂlunsmﬂaﬁ@1‘*7{ﬁmaﬂmwﬂdfuwa“uua:"l@i”%‘umiwam?z‘aﬂwgnlumgﬂ WAKN
laanwenunaawaansal
3.2.2 Uszrns# 18 luwnsinen (Study population)
Hy e lasumsS fespad elunszualafi aawilenuaabhe Society of Critical Care Medicine
2004 (32) §98 nzlenpduns uanfiswwas RIFLE (Risk, Injury, Failure, Loss, End stage renal
disease) ﬁi:@”ﬂﬂamgumaF (16) LLa:VI,@ﬁ'umiWamﬁa@Waﬂﬂizﬁﬂ%@‘iﬁ@imﬁaﬂumﬁﬂ RN
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3.2.3 38n13gar thangad@nu
It %ma‘q’mm‘uuﬁ anuuIa4 (block of randomization)
3.2.4 \nAFINIIA ALRBNLTNANBN
1.4 mﬁ'mqmnﬂiﬂs i)
2. 41 Jndiadalunszualafaaufisnauuedhe Society of Critical Care Medicine (32) 498 nae
lanesunsd wanuiienswas RIFLE (Risk, Injury, Failure, Loss, End stage renal disease) 13261
ANNTHULTI F (16)
3. 2efiaat st rmafing oladanilsvasmss nundauiad sswanid sanaunuiing alaganuii
UBILAN ETE‘JT%'HH’]VL@%’LLﬁ refractory fluid overload, hyperkalemia > 6.5 mEq/L or hyperkalemia
with electrocardiographic change, severe metabolic acidosis: pH <7.1, azotemia (blood urea
nitrogen >100 mg/dL), clinical significant organ edema in setting of AK, uremia signs:
pericarditis, encephalopathy, neuropathy, drugs overdose with dialyzable toxin
4. :uzm%a;&”LmuiﬂUmmﬁuﬁmmmlﬁmmﬁuﬂau
3.2.5 \NKFIN1IA MDD NIINNITANEN
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2. 41 qafimeinliaunsarinnswenidealeasie © 2l
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AT737aUA UNWVeITayalay double checking data
3.4.1 1030950 1A3 5 NI TAAITEA UANNTNTWIL-6
3.4.1.1 130980
AIMNAFDY MILLIPLEX® MAP IL-6
L3 BIBNUHANARAL ; Luminex® XMAP® Tecnology (Mullipore Corporation, Billerica,
MA U.S.A.) 4&z Luminex 100" IS v. 2.3.
3.4.1.2 M3LAT8NENT reagents
1. NM3LA3 BUFTT Antibody-Immobilized Beads
HE/ LWENaNT beads luudas vial 19130 37 waza19uw vortex LA 1 Widt annsk
gm‘fwmlmwia: vial bead 153103 60 lulasanvasluzinaiiies oa'ld1m3 unan(mixing
bottle) L@n%ien bead diluents U3aas 2.7 FaddaslileUsunassas Sasaasuaznanlvian
W6 28 vortex
2. mim?mmmia:mﬂmuqu (quality controls) 1299 19RNT quality control 1 Wae 2 @Tamfﬁﬂﬁ“u

U53197 250 lulasaas wan/ueanlwidnuihald 820 waevortex 31N wa 9979 b3 1TwI85-10
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WIN
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3. MILA3 YNEIRZANY wash buffer 13931981IALALL WU 10X wash buffer 30 TaR a7 i
na w270 AadaaTiNaln lasinu1wash buffer 300 Aa8RaT
4. MILAT BURITAZAE serum matrix 138919817 lyophilized serum matrix luinna W JafAas
NENAVENRT IR azaN T wiaLe aan
5. MILAI UNFITRZAE human cytokine standard W&U®13 human cytokine standard lusinng w
US1105 250 Ta8aaTN 0 lA ba AU NT 110,000 W LANT WA AR A AT HIN/AVENET ATV
& a v o 2 . & < o
\hald uan uasvortex 1T R1TAZANE human cytokine standard HLluaazanua 96 wau

v v a et a aa
U1 10,000 WIANT WA /RAAT
6. NNILAI UNRITALAL working standard W U INUBRRDANARE polypropylene microfuge
tube FAUAAINNLY N 1LT142,000 400 80 16 LA 3.2 WIANT WA ARAATLANFITAZANY assay

buffer U331@3 200 lulasdasluudazwaan 15Diagassazais human cytokine standard

a s a

AN UTH 10,000 Nlans vl afaasniaI o iUSu1as0 lulasdasuanailuraaananadnd

AN UTH2,000 R ANT WA 8ERATINNY WHANE1N AN UT00 80 16 way 3.2 NlAnT o
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v 3.2 NIANT WA AR 091N AN A IR MUA AL 813828180 WlanT Wl adaaT L
background #3 8 zero standard @78
3.3.6.3 NNINAday

= a a 1 1 = d‘

1. 10T BuANIAZANY assay buffer U5u103 200 lulasfias asluusdazngy i 10 wifin

aqm'ﬂqﬁﬁm LLﬁa@mmmi:mUaaﬂﬁm vacuum

N

. 1@uanIazany standard w3 a control U3anas 25 lulasiay adluudaznga

3. 1duaIazany assay buffer U3anas 25 lulasiasaslungu background waz sample

4. 1@y sample U31103 25 lulasias adlunqu sample usaznay

5. 1@uaIAzany matrix U3a1@7 25 lulasias aslunaw background, standard uaz control
6. LANT beads asluudaznau Lt incubate overnight ﬁqmﬂgﬁ #8d 4 a3 TALT o
'vmﬁ'dmmfugmmmiazmﬂaanﬁmvacuum LRz A LEITREANE wash buffer U3 u1a3 200
Tulasans $1wan 2 A% 9

7. \@ua1Iazany detection antibody U3n1a3 25 lulasfiay asluudaznqu 1t incubate 1ilu
LA 1 faimﬁaqmwnﬂﬁﬁm

8. lduA1IAZA"Y streptavidin-phycoerythrin J311a3 25 ulasias asluuduaznga

'
]

1287 incubate LI#Ia1 30 WA °nqmwgﬁﬁaa%é’qmﬂmfugmmmia:mmaan@i’m vacuum
WazaNIduETazans wash buffer U531a3 200 lulasaas 1w 2 A3 9
9. ldua1IAza"Y sheath fluid Y58103 150 lulas@as asluudaznquive incubate iduiian 5
W ﬁqmwnﬂﬁﬁm
10. 91 plate 15103 89 Luminex® 1A aduna (mzammiémwaﬁ'ﬂ’%m@ﬂ 00 lulasdas uas
50 beads 68 bead set) ¥f1326 U median fluorescent intensity (MF1) i lehginlusunsas e
“ﬁ'ayaimﬂ"ﬁ' weighted 5-parameter logistic %380 spline curve-fitting method lumsdwamana
L WY WU BIRITA 08
3.4.1.3 A19199992A UAMNIINDWV DI MILLIPLEX® MAP IL-6
- @1ANNL afl annoueanvad MILLIPLEX® MAP IL-6 = 8.1%
- damavid efienoluwas MILLIPLEX® MAP IL-6 = 11.6%
3.4.1.4 NMIATWID
- §NUITWAN clearance rates VBIANT IL-6 MUNITLFLA 8ANFNNNT
aM3IN3IAEIIL-6 = Q, (C-C ) /C, (WaAAasdau?)

(%

SR C, = AN NTUVRIE1INI A La N duniidarterial line (afferent) (WlANTNAaAA®Y
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'
a

Qg = 80T aIRIIN U arterial line (1888 @3u111) = blood flow rate (QB)

1 e UF whﬁ'ugjluﬁ

[

C, = AU UL UVBIRNTNL A la A unikivenous line (efferent) (WlANT VA ada®Y

-AWIUANLUT VT BERZNITRARITBIRITINNANNT

YSamipaaznisanaswasds (%) = ((C,-C,_) C,) x 100

post

fvuald C, = AU NTWIBIENT IR aanaumMITNER lANT WA ARAAY
Coos= AU WT UBBITNTIUE BOMA I 3T N (R AN Wil ala a9

A mA1S u1msalbumin NE eluiin effluent

USaow albumin Niialuin effluent (n33) = C., (@, +Q,) xt

AUl Cpy = AN NT UV albumin N7 @ le lusineffluent (RlanT WA afaay
Qy, = aanmimazesine lasslalas
Qu = 893IMIMaved ultrafiltrate fluid (3888 avu17)

Qp*+Qur = BATINNT MAAVBIN effluent
t = szeznanlunswaniian (W)

3.5 NM331AToya (Data Analysis)

maaydoyan 24 ToyaiTsdTunm sianaUaasw Yaoa: A TagtaNE )

NMIATIVFBLANANNA ﬂﬂﬂﬁmmiayjﬂmlﬂﬁbox graph @M IuanuIVestayanuind Arvesans

& ' A P i A A NI oA
lolampit IL-6 neunanifeantsdrlunguniswaniiea HF-SLED-f geunnfaun@ ldaglngdudlunig
&8 @L3115 8031 unusual and Influence data §INARBHNATLATIZALALTIN (uwugﬁmwﬁ 1 Tudm

a

AMANKIN V) ﬁdﬁwmﬁLﬂiﬁ:ﬁﬂ]’ayjalmjmsmé'm”@maﬂﬂﬂmﬁaaﬂ

a =) = e EI/ a € = v '
MIUITYUNYLNANIIANBIAE N D ATINIV @‘ﬂ’]iVL‘IiI@Iﬂﬂﬂu IL-6 LLREHANTIIANEIID VL@ 154

e

FaURzMIANRIVBIENT LA 80 beta2microglobulin phosphate urea albumin U3 812k albumin 715 21w

=

181

effluent LazNITLUR BULUBIVDITEA UANNA Wlamn13tUR o wwlasua91s mmmm:@jummﬂ”ﬂaﬁm

' iAo v (3 | iAo v ad) v o ' a
i:%’n\‘iﬂﬁg&mﬂﬂﬂﬁw{aﬂﬂdﬂ@l’Jﬂia\'g“ﬂu’mlmyLLa:ﬂQN“{IVI’m’ﬁWaﬂﬂ’JU’J 1°ﬁ jﬂﬁagmuqﬂlﬂﬁyWLﬁH
A

Wan3eelagld Wilcoxon-Signed Ranks test fiwuaa e &a yn19ai@no.05

LazA cumulative survival rate rates SL“ﬁ'iﬁKapla—Meier
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NAN13I 8

[ =) Y
4.1 n13A ataang SINMIANEN

8] 2w lasumsl fansnnzlansaundiToUTnInenidaasiuin 78 1y FTRINIIUN 1

o

ATUEB% WA, 2554 9 29 NUMWUT Wel. 2555 Aantasdandy WeTunfidaspdagelunszualafia
aufeNaUad The Society of Critical Care Medicine 3231 112 18R UNS waufianyvad RIFLE

SZAUANNTULIIF (failure) UAZLABNANAA TAENL FANAILN WA ALNLAA ABNUBINIANE {ngnAa

[

N38951UIU 63 318 A 9% ana aoantiiasa bl N IRINEIA LTI IUIRE 318 T inuie aeanatndtas 1

(2 ]
Sl a

T8 1w 29 118 4 lsndadafidnoneaniai aaswind Nouazlsmsnma83 smMIvanid aans

2

¥ A ey & ¥ . = o = ' Vv ad '
ANy 1 318 Lﬁaaa“’]ul:ﬂmm LN3UNIANHAIUIW 15 318 ‘ﬁ{lLLUGﬂQNﬂ’Jmﬁﬂ’liquuu block of 4

wUI S sAnsndu2 nan lawn nand a3 uni1swentd aadusustained low efficiency diafiltration

Q q q

]
=

with high cut-off dialyzer (HCO-SLED-f) §1%42% 8 318 LLa:nq’va@T%’ umMswWaniiaaaesustained low

efficiency diafiltration with high flux dialyzer (HF-SLED-f) 971147% 7 318 (LLN%Qﬁn'lwﬁ 4.1)

WHH] ANINN 4.1 T UADUNIA AR ANULLINGUNMIANE UAzAAMUNANTT NI IWNTA NI

63 were exclude

25 failed to one or more inclusion criteria
29 met all inclusion criteria and at least one exclusion criterion |
8 were active blood-bonge infectious disease (BCV, HBV.HIV)

1 used other mode (CAPD)

-l-
)
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) Py 9 =
4.2 ﬂaﬂawuﬁﬂl%ﬂa\‘la ANNMIAND

v
A @

ToyaWugUpeId 1T 13 WMIANBIN 188INFYA15191 4.1) wmfﬂumg’m HCO-SLED-f 4’58

)

3 w8401y 70 1) (W' 46.5-75.3) %aﬁamndwmg’u HF-SLED-f 85 I (W&®65.0-88.0) 8¢9l &A1

¥

NWEAaE (p=0.042) HiinTwndnmn sresngudiadszinda aai lsawminuiesaz 46 lianala
¥ ox oz . N
LaTRABALEBAT LA 13.3 N2 lA8IT 0590 JudTeazB dulUTouaz 40 T8 ad1uvadlsalszinaue
A ' ' ' = o & a 2
azlsalidanuuandaszninaaingunisdnm lasmahiusaslafugin 64.9 samii/n.73 was

(W ©40.6-88.1) ‘Luna;u HCO-SLED-f 11 101.9 8a/w1i1/1.73 ey (W 846.9-120.3) ‘Luna;u HF-

'
=

SLED-f e'fid"l,aiLmﬂ@mﬂ”ui:%dnammju 1uﬂ§m"|,@1”§'umiw LR AR IUHCO-SLED-f WUNIThiaT ol

AMUTULRTINAUNLDT I NUT NIRRT 3 0782 (Wi 2-4) Tae ﬂﬂiﬂuﬂq’u HF-SLED-f

o

WUDY 4 97892 (WH 8 3-5) DILANGINN wad190 had1a N9ad #{p=0.042) WU1197 82N i Tua ULAaD
anfgalud 2unguHF-SLED-F @ mamisla dasldsunsinmdaoniiaiastionslatasa:

lﬁ! v o o a dy d‘ ' 1 1 v ' dyn a dy d‘
71.4 ‘Iidvl,'ﬂ(ﬂ’lilﬂ wn mwmqmmmm@m EJL%?N?]’]ﬂWU’J’]&’Jul%Ey“HQG%IU mlungu‘um MIINNIIAALD N

a

mMadurelasenaz 71.4 mm:ﬁluﬂﬁiu HCO-SLED-f WULN 893 8882 25 11Nt % g{]’ﬂ mﬁ'aammjw

v
v

wanguwnsdadendu 1 nolinoundidaidelasnuing e Temoidlizi@ emnnuazeniiuaas

' '
A A

217 SIRS 1M 9l eminavauasdamiliediue lanlisuwgduneSuen&lddsesaing

v '
A 2 a @

’j’]Lﬁ(ﬂ’i]’]ﬂﬁ’]L%@lﬂ?ia(ﬂL“ﬁﬂ TaNalN 8N UNIIA AT 8 d lWUﬂ’J’]&lLLGmGi’Nﬂyuitﬂ’j’Nﬁadﬂ@;uﬂ’]‘iﬁﬂ‘ﬂ’]

U

1o & AEIWHALNIZLD 81 I HITUNULT aga%wri al3AaINAAALRZFIA AN INATINNGERAUIAALT B

o 4,

mﬁmaqL%@ﬁ;a%wﬁan{ummmmuﬂuﬁu FToyaiuivinmswaniiaaSLED-f 11w 103 aaznminlauas
UTinmeandiau dFnnmennizduannua ulafia 0 uaue ulafia AZUWAPACHE Il Aziun SOFA
imﬁguamimnL?iaﬂmaﬁamﬁﬂ'ﬁm%hjwummLmﬂ@mi:mﬂqaaqnq;mﬁﬁﬂm BN UNUANAT A
wgIninlungy HCO-SLED-f azhuﬁﬁfﬂﬁ'}ﬂuzyiﬂmé’nwm:mmgumwaﬂimlaaﬁnﬁ‘humsﬁﬂwm&maa
NRUUAAI AR UIINATUUUAIINTUNTI APACHE Uaz SOFA riaurmineniiea fo22.3 azuuu (Ad o
20.1-29.4) L8z 9 AzULLW (W& 2 6-13.8) ‘Luna;u HCO-SLED-f N 27.5 azlibis (W 8123-30.5) Uaz 13

AZUWY (WH £12-16) Iuﬂsiu HF-SLED-f @u&1a U
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Demographic
Age-years
Sex —no. (%)
Male
Female
Primary treating service —no.(%)
Medical
Surgical
Co morbid disease —no.(%)
DM
CKD stage 21lI
Coronary artery disease
Liver disease
Hypertension
Source infection —no. (%)
Catheter
Gastrointestinal tract
Respiratory tract
Unknown source
Positive hemoculture —no. (%)
Indication dialysis—no. (%)
Azothemia
Volume overload
Hyperkalemia
Metabolic acidosis
Renal function before onset AKI
Serum creatinine —mg/d|
eGFR by MDRD —ml/min/1.73 m’
Length of stay before randomization -days
More than one session of IHD or >24 hr

of CRRT before randomization —no. (%)

HCO (n=8)

70 (46.5-75.3)

3 (37.5)

5 (62.5)

6 (75)
2 (25)
6 (75)
4 (50)

3 (37.5)
1(12.5)

0

4 (50)

1 (12.5)
4 (50)
2 (25)
1 (12.5)

5 (62.5)

4(50)
3(37.5)
2(25)

2(25)

1.19 (0.69-1.36)
64 (40.6-88.1)
6 (2.25-9)

3 (37.5)

HF (n=7)

85 (65.0-88.0)

6 (85.7)

1 (14.3)

5 (71.4)
2 (28.6)
7 (100)
3 (42.9)
3 (42.9)
1(14.3)
1(14.3)

7 (100)

2 (28.6)

2 (28.6)

5 (71.4)
0

4 (57.1)

3(42.9)
4(57.1)
0(0)
0(0)

0.77 (0.70-1.5)
101.9 (46.9-120.3)
27 (25-36)

5 (71.4)

p-valve

0.042

NS

NS

NS
NS
NS
NS
NS
NS
NS

NS

NS
NS
NS
NS

NS

NS
NS
NS

NS

NS
NS
0.011

NS
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Demographic

Characteristic on the study day

APACHE Il score

SOFA score

Number organ failure —no.
Mechanical ventilation —no. (%)

PaO2/FiO2 ratio -mmHg

On norepinepine No.(%)

Urine output —cc/day

Mean arterial blood pressure —-mmHg
Systolic blood pressure -mmHg

Diastolic blood pressure-mmHg

Laboratory

BUN —mmol/L
Creatinine —-mg/d|
Albumin —g/dl

Total bilirubin—mg/dI

Arterial pH—mmHg

HCO (n=8)

22.3 (20.1-29.4)
9 (6-13.8)
3 (2-4)

3 (37.5)
264.5
(171.5-428.3)

2 (25)

450 (8-1837)
91(77.0-102.3)
140 (118.8-161.3)

70 (60-81.5)

87.5 (63.3-93.8)
6.8 (4.5-9.2)
2.8 (2.4-3.0)
0.5 (0.4-9.6)

7.43 (7.30-7.46)

HF (n=7)

27.5 ( 23-30.5)
13 (12-16)
4 (3-5)

7 (100)
256.3
(164.0-375.6)
2(28.6)

600 (110-1000)
96 (69.0-101.0)
135 (127.0-151.0)

67 (47.0-85.0)

79.0 (68.0-111.0)
3.9 (3.3-4.6)
2.9 (2.8-3.3)
3.1 (2.6-5.8)

7.45 (7.36-7.47)

APACHE |1, Acute Physiology And Chronic Health Evaluation version II; SOFA, Sequential Organ Failure Assessment;

MDRD, Modification of Diet in Renal Disease; NS, Non significant statistic

4.3 HANIANBYN

4.3.1 M3 aan3 kolaaesl interleukin-6 (IL-6)
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p-valve

NS
NS
0.042
0.026

NS

NS
NS
NS
NS

NS

NS
0.015
NS
NS

NS

% & A o a ¢ o ¢ A ] A
NV ﬂﬁﬂ“ﬂ NRUANBINTIILATIEN NUIWR Uﬁ']ivL‘ﬁI@lﬂ']Uu IL-6 NaanawnIIWantaaa (TO) 1%

ngu HCO-SLED-f 24.3 Alanswiiadans (e 12.3-83.4) 1 0105 LA sU UHF- SLED-f 64.8 #ile

NI Wdaffny(Wa023.9-233.0) uazaza uaT lolaaoil IL-6 wain1waniiead 6 1 2lay(Te) lundw

HCO-SLED-f 31.6 Alansi/dadaas (& e 11.4-56.1) 1 0105 Uil sur UHF- SLED-f 97.9 Alansy

aRRAT(W& 844.0-229.3) NU31320 URNILTIAA8I IL-6 1 9889181 MIWLANMUUANAIA waeinafl

WUEA YN WRDG(Ty; p=0.153, Te; p=0.063) (MHnDANTIMN 4.1) MonaInmInanidaanuIBanT



viamlolaaisd 1L-6 Twiea (plasma clearance) lauwandanusznitngy HCO-SLED-f 71.5

IafanIdaw(Wes 13.5-106.8) LiauIsulisun unguHF- SLED-f 4.3 Jafaaseawf (Wa 8 (-37.2)

-46.4)(p=0.064) uAWLITMIATII arza s lolaaa IL6 lwinenlaeslawas (dialysate clearance)

qul a A ' ﬂg ldl o J =S ' Y o a ' dy
N SARNUAN LW I3 IULNIU WNATINIAYW ﬁ]\?vlllvl.ﬂ N3 Lﬂi’]?ﬂuﬁ’luu

Pl

T.-

%

T

wH) An31WN 4.1 YSunaasiolaasil IL-6 ludeaauszoziianmInaniiaa HCO-SLED-f (MW 1)

YSunmansiolaaed IL-6 luReaautzaziaainswaniiaa HF-SLED-f (MW a)

Plasma clearance (cc/min)

HCO-SLED-f HF-SLED-f p-valve
IL-6 71.5 -3.0 0.064
(range, 3.7-106.7) (range, (-43.5)-46.4)
Gl”li"l\‘l‘ﬁ 4.2 99NV AVIRIT L laansil IL-6 luidaa LL‘U'dmuﬂq'umiﬁﬂwﬂ
Outcome HCO-SLED-f HF-SLED-f p-valve
Absolute change of -7.2 -33.1 0.142
plasma IL-6 (pg/ml) (range, (-16.3)-3.6) (range, (-66.1)-15.6)
Percentage of IL-6 -19.6 -38.5 0.565

reduction (%)

(range, (-44.2)-23.8)

(range, (-129.6)-25.6)

A137197 4.3 MU Asunlasvadansialanud IL-6 lwiaanionasn1swanidaa SLED- SIRCRELEEY

=
nIANE
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it sl suudasaassza uanslolaenoiliL-e lwd san s9nfiiwisennad1aszning
riouuazna sWaniian (absolute change of plasma IL-6) lungu HCO-SLED-f -7.2 AlaniwdafAns
(W& 8 (-16.3)-3.6) LLa:‘Luna;u HF-SLED-f -33.1 Alans WAaARaT (W& & (-66.1)-15.6) uazUSunasasay
mianaspasanslalaane IL-6 lwd ol el sy Ussa uan3@ @ dpercentage of IL-6 reduction)
ngy HCO-SLED-f Sa0az -19.6 (Wit (-44.2)-23.8) LLaxluﬂEjN HF-SLED-f 30882 -38.5 (W& ¢ (-129.6)-

@ o

25.6) Fawuinliuandwn wadnefl odd yszninimainguiansnen 4.3)

n’]im5&@15’3%&8Uﬂ’3’1minL%amadm”aaaIﬂUCronbach's Alpha. Wu714 unusual and Influence

data 28961 IL-6 iaun1IWeniaan (WK AAIWN 1 Tudmn1auwIn 1) 18 IN30 AFIRREIYINNT

(%

a [ ' ' o 6 ' g = A a A
amﬁ:‘mal‘vm WUINNIIV ﬂﬁ’]ivL‘HIﬁlﬂﬁilulL—ﬁ izﬁ?ﬂdﬁﬂdﬂ@mﬂﬂiﬂﬂﬁﬂLﬂu@ Whaa nIneanla a@fl,u

N8N HCO-SLED-f § 8 asnmsvd @nslolaanast IL-6 luliaa (plasma clearance) 71.5 A af A adauf

q

[

(W& 83.7-106.7) 11nNING HF- SLED-f -14.3 faddasdow i (Wae (-52)-14.8) adilipdagnig
806 (p=0.046) (mﬁoﬁ 4.4) ugdoenalsn awna ulinuanunanaved el veda yneaii faens
wWasuudssassze uaslolaneiL-6 ludaalidreslasd Fiwrsenwadnsszninoiouuasnaanan
\§8q (absolute change of plasma IL-6 ) fia lungay HCO-SLED-f -7.2 Alaniwiiaffas (Rdn (-16.3)-
3.6) unzlunga HF-SLED-f -28.0 WlAnTwiladdas (Wd 1 (-57.8)-56.7) (p=0.253) %3 LT anasauazns
8A89289815 IL-6 Twid aaudl a1 ?_IUﬂb‘Ui:ﬂbua’limgdﬁ%percentage of IL-6 reduction) ﬁaluﬂé‘iu HCO-

SLED-f Y0882 -19.6 (W& 8 (-44.2)-23.8) LA ‘Luna;u HF-SLED-f S08)az -44.8 (W& 8 (-161.0)-28.2)

(p=0.475)

plasma clearance (cc/min)

HCO-SLED-f HF-SLED-f p-valve
IL-6 71.5 -14.3 0.046
(range, 3.7-106.7) (range, (-52)-14.8)

Aﬂ. e a [ 4 = o o A a 1 '
M1979N 4.4 8 NIV ﬂﬂlﬂdﬁﬁivlsﬁiﬂﬂﬁﬂ% IL-6 1maa@mmmm 21317 ﬂﬂﬂﬁlﬂﬂﬂLLU{i@l’]&lﬂEj‘N

=
nIAN

432 maasuuiasaas beta2microglobulin phosphate urea &z albumin luliaa
luﬂsiu HCO-SLED-f WUl unos aeazn13aaad08d813 beta2microglobulin L
phosphate "L&il,mﬂ@mﬁunéjm HF-SLED-f 4N 89815 urea L“/i%fuﬁwuiﬂumju HCO-SLED-f @13 auas
MINAAY 79.8 (WK 8 73.3-92.3) gaﬂiﬂuﬂq’m HF-SLED-f 65.2 (N & #64.2-76.8) atiN9i e n9aia

(p=0.021) (wnwa &n31W1 4.2) luy e 8 n11E o albumin lusin elaazlaslungu HCO-SLED-f 4.72
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n3u (Wd83.5-5.8) T9unnings HF-SLED-f ML 8 albumin Hasun§man 0 niu (WF¥0-0.11) aew
JhpdA N19edd(p=0.07) LL@iasha"LiLﬁaﬁﬂmm”m:ﬂ”umié'agﬁu‘l,mﬁ'a@wudﬁama:mia@awm
albumin MeRaINIWanNLaaa SLED-f i:%iﬁdﬁmﬂﬁj&lvlﬂLLGmGi’mﬂbuluﬂEj:N HCO-SLED-f Y8882 -1.6

(W8 (-10.6)-11.4) UA Iuﬂéju HF-SLED-f 30882 -3.6 (W& 8 (-16.7)-15.8)

n. YaUazMINAMVAINNT beta2microglobulin U, $DUAZNNINANIVDIRNT Urea

P=0.418

60.5

percent

55.6

HCO-SLEDf

HF-SLEDF

‘
‘
| |
! i

5 P=0.021

79.8

percent

=
=]

65.8

HCO-SLED-F

HF-SLEDF

. YaUazNIAaaITaI81T albumin

<o

$RRZNNIAAAIVEIRNT phosphate

percent
=
5

P=0.908

HCO-SLEDf

i

HF-SLEDf

100 4

o P=0.908
56.4

50
40

percent

HCO-SLED-f

HF-SLED-f

LLN%Qﬁniﬂﬂﬁ 4.2 miadasuudadvessns beta2microglobulin (n), urea (), albumin (@) Wae

phosphate (4) luld aaneuna nswanidaa SLED-f LLUGGI’]&JﬂEéNﬂ’]iﬁm:ﬂ

4.2.3 MR ouLUaIuaITEa UANNA BlaRaTzninnIInend oauazfaanMs T 2ludna n1Iwen

A
RPN

Aaunswaniiea SLED-f wuin anua wlaRadaladn(systolic blood pressure, sBP) 140

fafwattven (R e 118.8- 161.3) Uaz 135 Aaduasdsan (W&o 127- 151) anua ulauaaladn
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(diastolic blood pressure, dBP) 70 A afLuav1van (W 859.5-81.5) Uaz 67 dadtuailian (47-85),
anualafiaady (mean arterial blood pressure, mABP) 91 §iadtuasiyan (Ra 8 77-102.3) uas 96
Tafwasdsan (Rap69-101) lauanden wag1edl hoda wniead AszwinangunanidadiCO-SLED-f
W8z HF-SLED-f anudau laswuiniingsmswaniaans 5 2lug lunguHCO-SLED-f anwa ulafiala
wasladn 78 (W¥873-92.3) §9n31Ngw HF-SLED-f 65 (W&'t63-75) dadluassan p=0.032) uaz
uiudaalun24 7 2lus N§UHCO-SLED-f anua wlauaalafin74 (W't 68.5-83.5) §4ni1 HF-
SLED-f 59 (W& 853-69) i adluavLsan (p=0.036) 8e198 e éﬂﬂ”@wwaaﬁﬁﬂzmaanm@"\mmmumm
aulafadaladnuazanua wad ol menasmivenidans 1 2l 2um sfidaanulud4s 7 2luswuin
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Case Age eGFR
HCO 01 68 64
HCO 02 76 88.1
HCO 03 43 137.6
HCO 04 72 29.4
HCO 11 73 40.6
HCO 13 44 unknown
HCO 15 77 47

HCO 9 54 80

HF 01 65 120.3

HF 02 77 109

HF 07 88 46.9

HF 08 88 101.9

HF 10 85 56.3

HF 12 61 1225

HF 14 91 35.2

AMARWIN N

v

ragazaulolaadil-6 feuuaznaaniian SLED-f LazHaN13i nBv8dL 3w
duration of admit Duration Duration Number of APACHE Il SOFA
before between between AKI organ score score
randomization sepsis and and initiated failure
AKI RRT
56 14 3 3 245 7
9 7 2 4 31 17
9 same same 4 33 13
0 same same 2 235 6
3 3 same 4 20.5 14
5 same 2 2 18.5 6
2 same 2 3 21 11
7 same 3 1 20 5
107 21 6 5 37 18
26 6 same 5 30 16
32 10 3 5 30.5 13
17 9 4 3 23 8
36 same 2 3 26 12
27 20 1 4 18 13
25 4 same 4 27.5 14

A snnaoduianuasnuyaas
IL-6 before IL-6 after Duration
SLED-f SLED-f between
initiated RRT
to outcome
834 99.7 49
15 11.4 13
243 31.6 6
12.3 10.7 25
97.9 56.1 33
11.6 30.9 22
352 50.7 34
<0.4 <0.4 16
7362 8709 18
503 323 56
17.7 40.7 12
60.7 451 26
143 198 5
64.8 97.9 21
25.9 92.0 31

Outcome

survive
death
death
survive
death
survive
survive
survive
death
death
death
death
death
death

death
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CRP (data sheet)

The comparison of the Efficacy of IL-6 Removal between Sustained Low Efficiency Diafiltration

(SLED-f) with High cut-off Dialyzer and High-flux Dialyzer in Septic Acute Kidney Injury Patients

DAY 1,T0: Patient Code..............coorreriiiiniinnnnnnnnnn.
1 | Date of recruit (DD-Mon-YYYY) ......ooooiiiiiiiiinnnns
DEMOGRAPHICS
1T 1Age S NSNS years........ months
2 | Gender O Female
O Male

CRITERIA FOR INCLUSION

CRITERIA FOR INCLUSION Yes No

Patient age is more than 18 years

Subject had been clinically diagnosed sepsis and/or septic shock as defined by
American College of Chest Physicians/ society of Critical Care Medicine
Consensus Conference and acute kidney injury based on clinical , laboratory ,in
accordance with recommendation made by the Acute Dialysis Quality Intiative

criterion F.

Subject fulfils one of following clinical criteria for initiating for acute dialysis

- Refractory fluid overload, oliguria unresponsive to fluid resuscitation measures
-Hyperkalemia > 6.5 mEq/L, or hyperkalemia with electrocardiographic change
-Severe metabolic acidosis: pH <7.1

-Azotemia

-Clinical significant organ edema in setting of AKI

-Uremia signs: pericarditis, encephalopathy, neuropathy

-Drugs overdose with dialyzable toxin

Subject or legal responsibility agrees to participate in the study by giving written

informed consent




CRITERIA FOR EXCLUSION

72

CRITERIA FOR EXCLUSION

Yes

No

Subject had been clinically diagnosed sepsis and/or septic shock, that delay initiation

proper empiric antibiotic more than 6 hours.

There is a strong likelihood that the study treatment wound not be continued in

accordance with study protocol.

Subject has been serum albumin below 2 mg/dl.

Subject is pregnant or is breastfeeding.

Subject received more than 1 inotropic drug.

Subject was not expected to survive 24 hours.
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7. APACHE score

Physiologic Variable High Abnormal Range Low Abnormial Range
+4 +3 +2 +1 o +1 +2 +3 +4 Points
Temperature - ractal =41° | 39 ta 335 t0 | 36 ta 24 to 32 to 20 to £29,9°
[=C) 40,9% 38,97 38,42 35,92 33,99 31.3%
Mean Arterial Pressure =160 | 120+ | 110 to F0to 50 to 49
- rmrm Hg 159 129 i09 =]
Heart Rate [wentricular =180 | 140 to 110 to 70 to 55 to 40 tao £39
responsel 1749 139 i09 =] 54
Respiratory Rate =50 35 to 25 to 12 tao 10 to G to 9 =5
(non-ventilated or 49 a4 24 11
vertilated)
Oxygenation: A-abOo2 =500 | 3530 to 200 to <200
or Pa22 (rmm Hg) 499 349
a. FIOZz »0.5 record
A-3DOZ
b, FIOz <0.5 record
Panz POZ=70 | POZ PoZ POZ<5S
51 tao 55 to
70 60
Arterial pH [preferred] =77 7.6 to 7.5 to 7.33 to 7.25 7.15 =7.15
7.6 7.9 7.4 to to
Serurn HCO3 (venous 7.32 7.24
rmEgf =52 41 to 32 to 22 to “15
(mot preferred, but 51.9 40,9 1.9 18 to 15 to
may use if no ABGS=] Z1.9 17.9
Serurm Sodium (mEgf) | =180 | 160 t0 | 155 t0 [ 150 to 130 to 120 to 111 ta | =110
173 159 154 143 1z3 119
Serurmn Potassium =7 & to 5.5 to 3.5 to 2 to 2.5 to 2.5
(rnEg/1) 6.9 5.9 5.4 3.4 2.9
Serum Creatinine =3.5 2 to 1.5 to 0.6 to <06
{rng/dl) 34 1.9 1.4
Double point score for
acute renal failure
Hernatocrit [ =60 50 to 46 to 30 to 20 to =20
59.9 43,9 45,9 29.9
White Blood Count =40 20 to 15 to 3 to 1to =1
(tatalfmm3) 39,9 13,49 14,9 2.9
(im 1000s]
Glasgow Coma Score
(GCS)
Score = 15 minus
actual 5C8
A, Total Acute Physiology Score [sum of 12 above points]
B, Age points (vears) <44=0; 45 to 54=2; 55 to 64=3; 65 to 74=5; =75=¢
C. Chranic Health Points (zee below)
Total APACHE II Scare [add together the points from A+R+C)
8. SOFA (Sepsis organ failure assessment) score.....................
Category 1 2 3 4
Cardiovascular MAP Dopamine <5 or Dopamine >5 or Dopamine
dobutamine any dosage epinephrine <0.1 or epinephrir ;
norepinephrine =0.1 norepinephine >0,
Respiration (Paoy, Fro,) <400 <300 <200 and mechanical <100 and mechanical
) ventilation ventilation
Coagulation (platelets [10°/ul]) <150 <100 <50 <
Liver (bilirubin [mg/dl] 12t019 W59 60t 119 120
CNS (Glasgow Coma Scale) 13to 14 10 to 12 b <b
Renal (creatnine [me/dl]) 12t0 19 20 to 34 35 to 49 or urine output >3 or urine output <

<500 ml/d

ml/d
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9. Aaaunzfall aDiagnosis date (DD-Mon-YYYY) .....................

Criteria Yes No STy UAzIdEa

temperature >38 "C or <36°C

heart rate >90 beats per minute

9.1 Sepsis respiratory rate >20 breaths per minute or

(if=2condition) | PaCO, <32 mm Hg

white blood cell count >12,000/cu mm,
<4,000/cu mm, or >10% immature (band)

forms

9.2 Infection 9.2.1 Source of infection

Respiratory tract.........................
Urinary tract.........c.cccoiiiiiininnn.

Gastrointestinal tract...................

Blood-stream...............cccovveiinnns

(@)
(@)
(@)
O Skin and soft tissue.....................
(@)
(@)
(@)
.2.

9.2.2 Organnism by gram stain

Mixed organism............ccocveveiinans

@)
O
(@) Anaerobe............ccooiiiiiiii
O
9.

2.3Laboratory confirm

(@) positive culture ( not blood)............

(@) positive blood culture.....................

10. Baseline creatinine (DD-Mon-YYYY).....ccooiiiiiiiiiiininnns (e )
11. At Day of diagnosis septic AKI: creatinine (DD Mon YYYY)....ccoiiiiiiiiiiinnns (e, )

12. dSana ganzeat 2 1u9aatining® T 2l amT UM TNENLR DN . .ce e



13. 7 ﬁﬁ]dfﬂvl,mwzldfuwé’uua:sm”ummgmm

Level GFR Criteria Urine Output Criteria

Yes No Yes No

Risk

o T Serum Cr x1.5. i
®UO < 0.5 mL/Kg/hr X6 hr......covvviiiiiiiiiiinns

Injury

L T Serum Cr X 2. .o e

®UO < 0.5 mL/kg/hr x12 hr.......ooooii,

Failure

b T Serum Cr x 3 or T Serum Cr to >4 mg/dL...

® UO < 0.3 mL/kg/hr x12 hr or Anuria x12 hr......

14 7a1U35sWanfea

Indication Yes No

14.1 Refractory fluid overload, oliguria unresponsive to fluid resuscitation measures
14.2 Hyperkalemia > 6.5 mEq/L, or hyperkalemia with electrocardiographic chang
14.3 Severe metabolic acidosis: pH <7.1

14.4 Azotemia

14.5 Clinical significant organ edema in setting of AKI

14.6 Uremia signs: pericarditis, encephalopathy, neuropathy

14.7 Drugs overdose with dialyzable toxin

15.Duration between ICU admit and start SLED ....................... day.....c.oovennnn. hours

16. CBC: (Pre-Dialysis)

141 WBC.......ceevnnenn cu /mm (PMN............ %Lymphocyte........... % ) 14.2 Het...ooooeeae

143 Pt .o cu/mm 144 1INR...........coooiiiiin,

17. LFT : TP/Ab................. TB/DB.......evvveeeenn SGOT/SGPT....ccvveiiiiienn. ALP.......oo



18. ABG : pH......... PO2....ooo..... (FiO2
19. Electrolyte : Na................. K Cl
20. PO, oo beta2microglobulin

21. Vital Signs  (Pre-Dialysis, TO)

21.1 Temp

21.3 RR

21.4 Mean BP

21.6 Body weight

22. ;9msneniian

/ min

21.2 Pulse / min

21.3 BP mmHg

21.5 CVP/PCWP cmH20

21.7 Height cm

(@ 2Tay

as ... STz UF
, Wanifan
s a
LT (P Ty
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23. wuunasdywinmInendaaSLED-f

(20T PPN BW..ooooinnnne
o A A & A A
TUANONLRDR e A N TZUELIRINITNONLR DG,
Prescription BFR................... DFR............. RF rate .......... duration............. UF goal................
ANLICOAGUIANT (AOSE). .. e i e
T PPNt
DAY ZEr By P . e
sBP Inotrop
mBP PR o cc/min BFR DFR 5 Pa Pv TMP UF % “ag
[ E 5 rate -_2 L6
g o b= 5 :
- o 2 F]
> 2 E
o 7] 3
dBP
Total UF
Net fluid balance
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24, LUUTWANANNABIARA ANNA WIARALRAY TWIT LLa:‘ﬂ%mmmﬂs:ﬁummﬁﬂaﬁmixmwmi‘wgn

A Qs zdl =
LNBA D 2 N QTN B 4 P,
variables At 0 At 1st hr Ate" At24" | At48"hr | At...hr | At...hr
after hr after hr after after after after
Systolic BP
Diastolic BP

Mean arterial blood

pressure

pulse rate

dose/min/kg of

Inotropic drug

variables Absolute change Relative change
T0.5-T6 T0.5- T24 T0.5-T6 T0.5- T24
Systolic BP
Diastolic BP

Mean arterial blood pressure

pulse rate

dose/min/kg of Inotropic drug




Variables (serum)

At0 At 1st hr

after

At 6" hr

after

At 24"

hr after

At 48" At....

hr after hr after

At ....

hr after

IL-6

beta2microglobulin

2

PO
4

Urea

Albumin

Variables (dialysate)

At 0 At 1st

hr after

At 6" hr

after

At 24" hr

after

At 48" At....

hr after hr after

At ....

hr after

IL-6

beta2microglobulin

2

PO
4

Urea

Albumin

Variables

Level

(dialysate)

predialysis

postdiaysis

Absolute

change

Relative

change

Clearance

T0.5 T6

Difference

clearance

IL-6

beta2microglobulin

phosphate

Urea

Albumin
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