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CLINICAL STUDY

Effects of vitanlin E― coated dialyzer on oxidative stress and

infiarnrnation status in hemodialysis patients:a systematic review

and IⅥeta―analysis

Sh卜 Kun Yang*′ Li Xiao*′ Bo Xu′ Xiao― Xuan Xu′ Fu― You Liu′ and Lin Sun
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Abstract

Bて,c々grο unJ:Vitamin E― coated dialyzer may have an effect on oxidative stress and inflammation

status in hemodialysЪ (HD)padentS.Therefore′ we performed a systemadc review to a55e55 the

anti― oxidation and anti― inlammatory effects of vitamin E― coated dialyzer in HD patients

ん4(!tんοJsi The randomized controWed trials(RCTs)and quas卜 RCTs of vitamin E―coated dialyzer

versus conventional dialyzer for HD patients 、ハrere searched from muitiple databases,

We screened relevant studie5 aCCOrding to predefined inclusion criteria and performed

meta― analyses using RevMan 5,l software,「 Pesv'tsi hAeta― analysis showed vitamin E― coated

dialyzer therapy could significantly decrease the serum thiobarbituric acid reacting substances

(TBARS)(SMD,-0,95,95%CL-1 28 to-0.61,p<0.ooool)′ oxLDL(SMD′ -061,950/o CI′ 一生04

to-0,19テ p=0.005)′ inteneukin 6‖ L-6)(SMD′ -0.65,95%CL-0.97 to-032,p<0.0001)and
C― reactive protein(CRP)leveIS(5MD′  -046,950/o CI′   0.87 to-0,05,P==003)compared with
that of the contro1 9roup.However′ vitamin E― coated dialyzer did not resuit in increa5ing the

total antioxidant status(TAS)(SMD′ 0.23,950/o CL -0.16 to O,61,p==o,25)and the fractional

ctearance of urea index(Kt/v)leVeis(MD′ -007,950/o CI′ -0.14 to O,00,p=o.o6)′ in addition′

there was no significant difference in plasma superoxide dismutase(SOD)levei COmpared vvith

that of the conventional dialyzer&oral vitamin E group(Sh′ lD′ 028テ 950/o CI′ -020 to O,75,
p=026). COnC'9S'ons: Vitamin E― coated dialyzer can reduce the oxidative stress and

infiammation status refiected by the decreasing of serum TBARS′ oxLDL′ CRP′ and iL-6 1eve15′

and this new dialyzer does not afFect the dialysis adequacy
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inlportant contributors to nlorbidity and mortality of ESRD in

this population 5-8 1t haS bccn dcnlonstrated that thc chronic

inflanlnlation and oxidative strcss status in 1lD patients can be

evaluated by thc circulating bionlarkers such as C― rcactivc

protein (CRP), intCrlcukin-6 (IL-6)or ma10ndialdchydc

(MDA),9 H And a recently study pcrformcd by Юtabayashi

ctt al,J2 haS Sho、、′n that the clcvatcd scrunl oxidized lo、v

dcnsity hPoprotein(oxLDL)levelS are associatcd with thc

devclopnlent  of atherosclcrosis  in  paticnts  undergoing

hcnlodialysis

Rcccntly, a ne、v dialyzer 、vas devclopcd by Tcrunlo

Corporation, with thc double goals of increasing nlcnlbranc

bioconlpatibility  and  incrcasing  antioxidant  capacity 13

Prcvious rcsearches suggcsted a beneacial cffcct of this nc、 v

dialyzer on rcactivc oxygen species (ROS) prOduction

conaparcd to convcntional 11lcnlbranes 14,15 Thc vita1lnin

E― coated nlcmbranc also rcduces thc relcase of proinfla1lanla―

tory cytokincs and provides good control of lcukocytc

activation 16 1n 2006, a mcta― analysis by Sosa et a117

concludcd that vitanin E― coated dialyzcr trcatment 、vas

associated 、vith a signiflcant decreasc of lipid peroxidation

biomarkcrs in plasma,but thatt research lacked largc sanlplc,

and rそ lndomized trial, 、vhich causcd low rchabihty of

Introduction

End― stage renal diseasc(ESR正 ))is a lnttOr health problcm

worldwidc,Hcmodialysis(HD),intrOduccd in thc late 1950s,

offers effective trcatmcnt and has increascd thc surwival tilne

of ESRD patients.l ln rcccnt years, renlarkable advanccs in

thc dialysis treatmcnt havc bccn achieved  Howcvcr, thc

conlplications associated with prolonged IID havc becomc a

serious obstacle  Anlong thcsc complications the nlost

frcqucnt are infcctions) cardiovascular diseascs, bcta-2

nlicroglobulin― amyloidosis and protcin nlalnutrition.2,3 sincc

thc urcnlic inflanlnlation,oxidativc strcss and their relation to

cardiowascular diseascs 、vere rcportcd arstly by Stenvinkel

ct al.4 in thC late 1990s,an incrcasing number of studics havc

discovcred that oxidative strcss and nlicroinflammation arc

principal causcs of dialysis― rclatcd complications and arc

*Shikul]Y`lng and Li Xiao contributcd cqual]y to this、 vork
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experimental result 17 This systcnlatic revie、 v of availablc

randomized controlled trials(RCTs)and quasi― RCTs aims at

assessing the effect of vitanlin E― coatcd dialyzer on chronic

inflammation, oxidativc sttress status in IID patients, in

addition, thc dialysis adequacy of this new dialyzer is also

discusscd.

Materials and methods

inclusion criteria

T),Pじ∫て,デ∫ど,ゴr?∫

Randomized controllcd trials (RCTs) and quasi― RCTs

(e.g  COntrOlled observational study) comparing vitanlin
E―coated dialyzer with convcntional unmodifled dialyzer in

Enghsh or Chinese with availablc data for one of our

prcscribcd outconlcs,

Tノρゼοデフ,′サ
'じ

″,れな

Any patient nlaintained on hcnlodialysis for ESRD,while the

patients with active infcctious disease,active livcr or immunc

disease,or cancer were cxcludcd.

Tッpι οデ,肪θrソιア?r,ο冷∫

Comparisons of any(or sCVCral)conVentional membrancs

dialyzer with vitanin E― coatcd mcmbranes dialyzer for

chronic hemodialysis

Tノρι ο/οガGοテ/fぞ れια♂,rて'∫

Oxidative stress parametcrsi scrum MDA,TBARS,oxLDLゥ

plasma superoxide dismutasc(SOD),total antioxidant status

(TAS);infiammatory paramctcrsi scrum CRP,IL-6;dialysis
adcquacy:舟 actional clearancc of urca(Kt/V).

Search strategy

We performed literaturc scarch on PUBMED,SCOPUS,and

Cochrane Central Registcr of Controlled Trials(CCRCT).

China National Knowlcdgc lnfrastructure Databasc(CNKl)

and China Biology Mcdicine Database(CBM)(all tO
Dcccmber 2013)rcstriCtCd to English and Chinese languagc

to idcntify eligible studies.Thc following search terms were

used:hcmodialysis,dialysis,renal dialysis,renal replacement

therapy, dialyzcr, Vitanlins, Vitalllin E, tocophcrol, alpha―

tocophcrol,  bcta―tocophcrOl,  antioxidants,  inflammation,

oxidativc stress, CRP, IL-6, MDA, TBARS and so on
ln addition, thc reference Lsts of all included studics 、vere

checked in ordcr to idcntify the potentially rclcvant trials,

、vhilc thc unpublishcd studics wcre excludcd.

Study selection

Wc includcd ParallCI RCTs or quasi― RCTs and thc flrst

period of crossover RCTs or quasi― RCTs on examining the

effect of vitanlin E― coated dialyzer on nlarkers of oxidative

stress and inflammation Two of thc authors(Yang SK

and Xu XX)independendy scrccned thc titles and abstracts of

an identined studies,and excluded cle∬ ly irrelevant studies

Thc full― text articles wcre rctricvcd for conlprehensive revicw

and wcrc independcntly cxanlined,Then、 vc cxcluded studics

Figurc l, FIow diagram of study sclcctioni vitamin E―coatcd dialyzcr for

HD PaticntS Notei CCCRT,Cochranc Ccntral Registcr of Conttollcd
TrialsI CBM,China Biology Mcdicinc Databasci CNKl,China National

Knowlcdgc lnfrastructurc Datイabase

that did  not  report  oxidativc  strcss  or  inflannnlation

paramcter. The reasons for study exclusion were presented

in Figure l.

Data extraction and management

The following data wcrc cxtracted independcndy by t、 vo

authors(Yang SK and Xu B):sample sizc,pcrcentage of men

and femalc, mcan agc, mean duration of dialysis, character―

istics of thc dialysis treatment, study rcsults, and outcome

data frolll studics,Wc scnt emails to study authors in ordcr to

seck the rcquired information in cascs of nlissing data.18 Then

the data were entcrcd into RcwMan 5 119 by Yang SK and Xu

XX independently.

Study quality assessment

Study quality was asscsscd, using the Jadad conlpositc scale

by two authors(Yang SK and Xu XX)indepcndcntly.20,21

This 、vas a ave_pOint scalc includcd three itcnis dircctly

rclatcd to systematic biasi blinding, randonization, and

description of withdra、 val and dropouts.This ttool allows for

a range of O-5 points and studics、vcrc dccided as lo、v quality

if thc score、 vas≦ 2(high riSk Of bias),and high quahty ifthe

scorc was>3.21,22

Statistical analysis

Using thc data dcrived fronl included trials,as differcnt units

of nlcasurcmcnt 、vcrc uscd in different trials, wc uscd

standardized mcan diffcrcncc(SMD)with thCir confidcncc

intcrvals of 95%(957ο CI)tO rcport continuous outconaes,and

mean diffcrcncc (MD)was uSCd tO repott continuous
outcomcs using the sanlc unit The cxistencc of statistical

heterogcncity among cffcct sizes of individual studics 、vas

assessed using the χ
2 teSt, it was considcrcd that there was

hctcrogeneity when ρ<0.l or r2>50%.23,24 we uSed hxed―

effccts nlode to pcrform poolcd analysis if thcre 、vas no

hetcrogeneity among studies,however,if thcre、 vas statistical

heterogeneity,the random― cffccts model was uscd
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Results

Study selection

Our clectronic scarch identined 1455 studics,of which 1236

studies irrelevant to this rewiew were excludcd aftcr titlc and

abstract rcvicw.Full― tcxts of the rcnlaining 219 articlcs、 verc

retrieved for further rcvicw,Among them,non― RCTs,rcvicw,

and thc trials concerning othcr cffect of vitanlin E― coated

dialyzer、vcrc cxcluded Atlast, 1 5 cligibility citations,18,25-38

including 13 in English and 2 in Chinese, wcrc included in

this meta analysis(Figure l)

Study characteristics and quatity assessment

As shoⅥ′n in Tablc l, 15 studies involvcd a total of 503 11D

patients were includcd in this rneta― analysis,anlong thenl,223

werc treatcd with vitanlin E― coatcd dialyzer and 280 wcrc

treated with conventional dialyzer Of thcsc 15 included

studics, six studies18,25,29,31,32,36 compared vitanlin E― coated

dialyzer to polysulfonc dialyzer whilc four studies27,30,35,36

compared to cellulosc mcmbrane dialyzcr, thc conlparison

bctwccn vitamin E― coated dialyzcr and convcntional dialyzer

combincd with oral vitaπ in E or intravenously vitanlin C

were conductcd in four studies.27,35,37,38 Mean age of study

participants rangcd frona 52.8 to 72.3 years, 、vith study

duration of l-8 months. Thc Jadad score of included

study wcrc listed in Table l and niost trials 、vcrc of lo、 v

quality, only three studies explaincd the randonllzation

method which was computer― gencratcd25,31 。r randonlized

by dra、ving numbers.27 Two trials reported thc withdra、 vals

and dropouts.25,28 The nlain study limitation was that most

studics 、vcrC nOt blinded dcsigncd, and only onc sttudy

performed by Panichi et al.31 、vas single bhnded

EfFect of vitamin E― coated dialyzer on oxidative

stress markers

The effect of vitamin E― coated dialyzcr on MDA、 vas assesscd

in three thals,29,35,36 and tヽ vo studies reportcd thiobarbituric

acid rcacting substanccs(TBARS),27,28 aS MDA bclongs to

TBARS category,the poolcd analysis on TBARS and MDA

wvas pcrformcd together. Bascd on the results of nlcta―

analysis, a signiflcant decreasc in scrunl TBARS levcl was

observed in thc vitanlin E― coated dialyzcr treatnlent group

(SMD, -0,95; 95% CI, -1,28 to -0.61; ρ<0,00001;
Figure 2). Four studies reported thc total antioxidant stattus

(TAS)as nlCan and standard deviation,18,27.28,36 the ttxcd
lllodel、vas pcrfornled for mcta―analysis Thc rcsults sho、 ved

that vitanain E― coated dialyzcr thcrapy did not result ila a

signiflcant incrcasc in TAS level(SⅣ ID,023;95%CI,-0,16
定oO,61;デ,=0.25;Figure 3),and WC pcrformed subgroup

analysis stratincd by thc study duration and dialyzcr mcm―

brancs bioconlpatibility, howcvcr, the rcsults sho、 ved tha(

thcrc was no diffcrcncc on serunl TBARS and TAS icvcls

anlong trials of diffcrcnt duration or different nlcmbrancs

biocompatibility(TablC 2)

T、vo studies、vcrc analyzed under a nxcd― effects nlodc,28,29

thc  analysis  sho、 ved  that  witanlin  E― coatcd  dialyzer

therapy rcsultcd in a signincant rcduction in scruni oxLI)L

level(SMD〕 -061; 95%CI, -1 04 to -019;フ =0.005;
Figure 2),with minimal heterogeneity υ =040;〆 =07。 ).

νθrα αηαlッ∫,dοデッカ,れι,PE cο ,r¢′′,,ザ )lぞιr 3

Akiyanla and Zhao et a135,37 repOrtcd the change of plasma

superoxidc dismutasc(SOD)bctwCen vitamin E― coatcd

dialyzer and oral vitamin E supplenlcntation therapy, the

pooled result showcd that thcre was no signiflcant differencc

in plasnla SOD lcvcl compared with that of the convcntional

dialyzer&oral vitamin E group(SMD,0.28;95%CI,-020
to O,75;デ,=026;Figurc 3).

Effect of vitanlin E― coated dialyzer on infiaRlmatOry

markers

Four primary studics rcported changes in CRR 18,28,30,31 The

poolcd analysis included thrcc studics sho、 ved thatt converslon

fronl conventional dialyzer to witanlin E― coated dialyzcr

trcatnlent resultcd in a signiflcant decrease in serun CRP

level(SMD,-0.46,95%CI,-0.87 to-005;ρ =0.03;
Figurc 4) Two studics pcrformed by Mandolfo and
Panichi18,31 haS investigatcd thc different cffcct on serum

CRP bet、 veen vitanlin E― coated dialyzcr and polysulfone

dialyzcr,the subgroup analysis sho、 ved that scrum CRP level

was also dccreased signincantly(SMD, -0.51; 95% CI,

-0 96 to-0.06;プク=003;Table 2).In the study performcd by

Kirnlizis ct al.28 scrunl CRP data vere rcported as rnedian and

range, it showcd that serun CRP levcl was significantly

decreascd from 4 2(35-18.3 mg/L)to 3.O mg/L(3.0-
12 4 ng/L)during 6 months in the vitamin E―coated dialyzcr

treatment group ψ=0.004)and remaincd stable in control
yttehdudedttudttportedchang∝

hL%F鯵凪卸
Four studics 、verc included in poolcd analysis, the rcsult

showed that vitamin E― coated dialyzcr therapy could signifi―

cantly dccrcasc scrunl IL-6 1evel compared with that of

controls(SMD,-065;957。 CI,-0,97 to-0,32;ρ <0.0001;

Figurc 4). The Subgroup analysis showed that vitamin

E―coatcd dialyztt therapy could also decrease serum IL-6

1evel signiicantly compared with that of the biocompatible

membrancs(pOlysulfone)dialyzer group(SMD,-0.64;95%

CI, -1.10 to -0.18, P=0.006; Tablc 2). One Study
pcrfornled by Andrulli et al.25 repOrted IL-6 valuc as

median and range, Andrulli et al.25 found that IL-6 1evcls

was dccrcascd fl｀ om 8.4(4.15-22.5 pg/mL)to 6.2 pg/mL

(1,5-10 3 pg/mL)during 8■ lonths in thc vitamin E― coated

dialyzcr trcatmcnt group骸 =0,006).

Erect of vitanlin E― coated dialyzer on dialysis

adequacy

Four studics involving 73 patients reportcd fractional clearancc

of urea(Kt/V)indCX as a measurc of dialysis ade―
quacy 18,26,29,33 All thc paticnts rcceived bicarbonatc dialysis

thricc、 veekly for a nlcan tinlc of 4 h,These four studics、 vcre

includcd intto nleta― analysis,the rcsult sho、vcd that Kt/V indcx

had no significant diffcrcncc bct、 veen patients trcattcd with

vitanlin  E― coated  dialyzcr  and  conventional  dialyzer

(MD,-007;957ο  CI,-0.14 to 000;r'=0,06;Figurc 5),
with minimal heterogcneity lp=0,85;r2=07。 ;Figurc 5).

Publication bias

We uscd funncl plots to assess thc publication bias,as sho、 vn

in Figure 6, most funncl plots of the outconlcs such as



Table l Charactenstic of includcd studies

Author, country Studv design

Study

duration

(mOnthS) Intervention

ヽ
　
　
∽
～
夷
沖
　
】
ゞ
ヽ
い

ド
ヽ
Ｓ
＞

Andrulli 201025,Italy

Akiyama 200537,Japan

Clenコ ont 200126,France

Eisclt 200 127,czcch

Kirmizis 201128,Greece

"Iandolfo 20[218,Italy

Moimoto 200529,」 apan

Nakamura 200330,JaPan

Panichi 201131,Italy

Tarng 200032,Taiヽ 7m

Tsuruoka 200233,JaPan

Usbcrti 20023コ ,Italy

WVang 201236,chin4

Not blind,Par(1llel

Not bhnd,Parallcl

Not blind,CЮ ssover

Not blind,Par`1llel

Not blind,Par`1lel

Not blind,CrossovCr

Not blind,CЮ ssovcr

Not blind,Parallel

Single blind,Crossovcr

Not blind,Crossover

Not blind,CrossovCr

Not blind,Parイ allel

Not bhnd,Para』 el

E:694± 106
C:690± 122
E:540± 5.2
C:545± 50
E:68± 13

Ci63± 11

E:60± 15

C:61± 14

55」L6

Yang 20063出 ,Tai、 v`1れ       Not blind,Parallel

Zhao 200435.china Not blind,P`lrallel

E:Vit E― coated PSM dialyzcr

CI PSWl dialyzer

E:Vit E― coatcd dialyzcr

Ci Cuprammonium dialyzer+Vit E 600 mg/day PO
E:Vit E― coatcd dialyzer

Ct synthetic honoぃ ,iber dialyzcr

E:Vit E― coatcd CLSM dialyzcr
Cl:CLSM dialyzer
C2:CLSM dialyzer+Vit C 500 mg/HD IV
Ei Vit E―coatcd dialyzcr

C:CLSM,PS卜′1,hacmophane mcmbrane dialyzcr
E:Vit E― bonded PSM dialyzer
CI PSM di』 yzer

E:Vit E― coated PSM dialyzcr

CI PSM dialyzer

E:Vit E coated dialyzcr

Ci CLSM dlalyzer
E:Vit E― coated PSM dialyzer

CI PSM dialyzcr

E:Vit E― coatcd dialyzer

CI PS"l dialyzcr

E:Vit E― coated dialyzcr

C:hcmoPhane mcmbranes dialy2Cr
E:Vit E― coatcd dialyzcr

Ci CLSM and PSM dialyzcr
E:Vit E― coated dialyzer

Cl:CLSM dialyzcr
C2:PSM dialyzer
E:Vit E― bonded diЛ y2erS

Cli Convcntional dialyzers

C2i Conventional dialyzers+Vit C 1000 mg/HD IV
Ei Vit E―coatcd dialyzcr

C L CLSM dialyzcr
C2i CLSM dialyzer+Vit E 400 mg/day PO

No of
DatlCnts

Mcan age

(yCarS)

E:67(58-76)b
C:72(59-74)b
E:609土 l14
Ci59 6± 138
616± 40
61.6± 40
NR

E:550± 160
C:620± 130
723± 89

Gcnder

NR

E:5/5

Ch6/4
C2:3/7

NR

E:12/7

Cl:12/7

C2:13/6

E■ 0ユ

C:10
E■ 5

C■ 6

E:6

Ci10
E:6

Cl:6
C2:6
E:37C

C:25
E:8

C:8

E:16

C■ 5

E:7

C:12
E:31

C:31

E:24
Ci20
E:5

C:5
E:9

Ci18
Ei10
Cli10
C2:10
E:20

Cl:20
C2:20
E:19

CI:19
C2119

Ei19/16

C■ 2/13

NR

E:5/5

C:5/5

E:8/7

C:8/8

11/5

11/5

NR

E:8/8

C:7/8

E:5/2

C:8/4

Ei16/15

C■ 8/13

E:8/16

C:9/11

4/6

6

6

6

10M′eeks

6

6

3

3

1

Dialytic

とge(vears)

E:35(2∈つ 7)b
Ci3 3(1861)い
E:70± 67
C■ 06± 94
NR
NR
NR

E:84± 58 months

C:65± 41 monhs
455± 40 8 months

E:77.8± 65 1 months

C:739± 58,3 months
E:50± 22
C:45± 20
48」L27 rnonths

E:26± 20 months

C:29± 18 months

95± 29

E:90± 75 rnonths

Ci99± 86 months

Ei13 5± 5 3 months

Cl:121± 4 3 months
C2:103± 3 3 months
12± 2 months

NR

8

6

1

1

2

3

2

3

2

2

2

2

3

2

2

2

2

E:630± 110
C:640± 150
E:56.9± 165
Cl:528± 153
C2:574± 177
NR

E:560± 95
Cl:529■ 131
C2:58,8± 92

22

2

Note:PSM,Polysulfonc membranci CLSM,ccllulose meliabranci Vit,Vitamini NR,not rcPortedI PO,take orally;Iゝ intravcnous inJectioni E,宙 tamin E coatcd dialyzcr grouPi C,COnvcntiona〕 dialyzer group

鞘鷲ぎ岳:l:S島洋i郎素量認省,】魂fCrrettme江
grouP∞m∬d d he ttudy

CThirty―
flvc Patients in vitと min E― coated dialyzcr treatmcnt grouP cornPICtCd the study
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Figurc 3 Forcst P〕 ot of Studics comparing thc cffcct of vitamin E― coatcd dialyzcr vcrsus convcntional dialyzer on scrulll SOD alid TAS in HD PaticntS

TBARS,TAS,oxLDL,SOD wcre symmetric.However,thcrc
wcre some key outconles such as serum CRP,IL-6 and Kt/v

was asy■lnletric, which suggested that thcre might bc

publication bias among thesc studies,

Discusslon

It is now acccpted thatt oxidative stress and chronic

inflammation  are  inlportant  contributors  to  morbidity

and mortality of ESRD in HD patients,Thc otteCiVC of

this systematic review was to cxaminc whether vitamin

E―coatcd dialyzer had an effect on oxidative stress and

chronic inaanllmation s(atus in maintenance HD paticnts,

The main anding based on this systematic rcvicw is

that vitamin E― coatcd dialyzcr can reducc the oxidative

strcss and chronic inflammation status rcflected by thc

decreasing of the levels of serum TBARS,oxLDL, CRP
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Tablc 2 Summary effect of vitamin E― coatcd dialyzcr om maintcnance hcmodialysis PaticntS

Rcn Fail,Ea‖ y Onhnc:110

No  No Mcan nct

Asscss】 nCnt of hctcrogeneity

C StatiSjC

,Valuc

Pubhcation bias

Fun【】cl plotsOutcome variables study paticnt  changc(95%CI)   ,Value /2 indCX(%)

Oxidativc strcss markcrs

TBARS(total)                   5
TBARS(study duraSon<6 months)      3
TBARS(study duration=6 months)      2
TBARS(VEM dialyzer vs BCM dialyzcr)  2
TBARS(VEM di』 yzcr vs,BICM didyzcr) 3
oxLDL                         2
SOD                       2
TAS(total)                       4
TAS(study duradon<6 months)       2
TAS(study duration=6 months)        2
TAS(VEM dialyzer vs,BCM dialyzcr)    2
TAS(VEM dialyzcr vs BICM dialyzel)    2

1nflaninatory markcrs

CRP(total)                       3
CRP(VEM dialyzcr vs BCM diЛ yzer)   2
CRP(VEM dialyzcr vs BICM dialyzer)   1
1L6(total)                       4
1L6(VEM dialyzer vs BCM dialyzcr)    2
1L6(VEM dialyzcr vs.BICM dialyzcr)     1

Dialysis adequacy markcrs

Kt/v                            4

-095(-128,-061)フ <000001
-101(-152,-050)  00001
-090(-134,-0,45)フ <00001
-146(-209,-083),,<0,00001
-101(-152,-050)  00001
-061(-104,-019)  0005
028(-020,075)   0.26
023(-016,061)     025
-017(-088,053)   063
040( 006,086)    009
-014(-080,051)   067
-017(-088,053)   063
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Figurc 5 Forest plot of studics conlParing the cficct of vitamin E― co`ltCd dialyzer versus convcntional dialyzcr on K1/v in dialysis HD paticnts

and IL6,and this nc、 v typc of dialyzer docs not affect dialysis

adequacy.

Increascd oxidativc strcss in hcmodialysis paticnts appears

to bc for two main reasonsi first, an increascd frce radicals

production during hemodialysis for the using of bio―

incompatible membrancs(c.g Cellulose―derived dialysis

nlembrancs), sccOnd, a net losses of many solublc antioxi―

dants, such as hydrosoluble vitanlin C and urate 7,39,40
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In this meta― analysis,We have performcd subgroup analysis

stratiaed by thc biocompatible charactci of thc controlled

dialyzer,but the results showcd that there was no diffcrence

on seru■l oxidative strcss and inflamnlation paramcters

among thals of diffcrcnt biocompatible charactcr(shOWn in

Table 2).It indiCates that vitamin E―coated dialyzcr may has

bcttcr anti― inflamnlatory and anti― oxidation effects conlparcd

with conventional dialyzer regardlcss of thc controllcd

dialyzer menlbranes blocompatibinty  Thc conccpt that

hcmodialysis cvokes chronic inflammation is bascd on the

anding that dialysis causes the rclcasc of inflamnlatory

cytokines(C.g.TNF―α,IL-l and IL-6).41 1n addition,rcccnt
studies have also indicated that there was a positive corrcl―

ation betwccn thc lcvels of oxidativc strcss and inflaninlatory

bionttrkers in HD paticnts,42

1t was postulated that thc anttioxidant capacity of IID

patients is rcduccd,43 yet thc cxact nlcchanism of this rcnlains

unclear Our nlcta― analysis found that thc vitanlin E― coatcd

dialyzer treatment did not have a signincant incrcase in TAS

lcvel compared、 vith that of the ordinary membranc dialyzer

(SMD,023;957。 CI,-0,16 to 0 61;P=0.25).In agreemcnt
with our pooled result, Yang et a1 38 found that intravenous

vitamin C could effectivcly preserve the plasma TAS lcvels in

patients receiving IID,、vhile these paticnts rcccived vitanlin

E―coated dialyzer did not seeni to have rcstorcd plasnla TAS

lcvels,And a recent rcscarch performed by Antoniadi et a1 44

showcd that prolonged oral vitanlin E adnlinistration also

havc a pro―oxidant action under special conditions such as

other antioxidants(c,g, Vitarnin C)arc dCprived in HD

patients,these results indicates that vitanlin E― coated dialyzer

plus appropriate replaccment of ascobic acid and so on lost

during dialysis is likely to be beneflt to improvc antioxidant

capacity in HD patients.

Vitamin E was discovercd in 1922 when Evans and Bishop

dcscribed a``substance X''essential for rat fcrtinty.45 0ne Of

thc key blological roles of vitanin E 、vas that of a

physiological liposoluble antioxidant trapping peroxyl rad―

icals and other rcactive species gcneratcd during cen■ lctab_

olisHl and oxidativc stress,461n1990,ccllulosc― based vitanlin

E―coated dialyzer 、vas developed by Tcrumo Corporation

under thc commercial name ExcebraneTM. Bcsidcs better

flltration and biocompatibility, this modined dialyzcr has

introduccd a third function of dialyzcr nlembrancs, nanlcly

``antioxidant bioactivity''.13 1n this systematic rcvic、 v, our

pooled analysis results havc shown that serunl CRP, IL-6,

TBARS and oxLDL levels arc significantly dccrcascd in

patients with vitamin E coatcd dialyzer treatmcnt骸 =003,
p<00001,″ <000001,フ =0.005,rcspectively).Bascd on
thc abovc flndings, we spcculatcd that vitalllin E― coatcd

dialyzcr thcrapy might effectivcly reducc chronic inflaninla―

tion,oxidative strcss status in HD patients,Our nleta― analysis

also compared thc antioxidant ability of vitanlin E― coatcd

dialyzcr and oral vitanain E supplcnlcntation thcrapy, thc

pooled rcsult sho、 ved that thcrc was no signiacant differcncc

in plasma SOD lcvcl comparcd with that of the conventional

dialyzer and oral vitanin E group lp=0.26),it indiCates that

i4輩
)総

試 壁:T堰 紹 紹 嘔 澪黙 嘴i承 却 輩
X既

甲

found that prolongcd oral vitanlin E adlllinistration also havc

a pro― oxidant action in IID patients.Thc contradicting results

Rcn Fail,Ea‖ y Onhnc:110

of thcsc studies indicate thc ncccssitty for morc large RCTs to

cvaluatc thc exact effects of vitamin E supplementation in IID

patlcnts.

The ultimatc otteCtⅢ e Of hemodialysis is to restorc thc

paticnt's homeostasis and rcalizc a zero sodiun and watcr

balance  Dialysis dose is a uscful index for asscssing

treatment dehvcry. Gotch et al.47 deVClopcd thc concept of

dialysis quantification bascd on urea clearanccs to eValuate

the dialysis dose, Despite its linlitations, the fractional

clearance of urca(Kt/V),iS a widely uscd tool to asscss thC

dialysis efficacy in everyday chnical practice 48 1n this mcta―

analysis, four trials wcrc included, and 35 patients received

Exccbranc therapy thrice wcckly for a mean time of 4 h,while

38 patients receivcd convcntional dialyzer at thc sanle dialysis

dosc.Thc rcsult showed that thcrc is no signiacant diffcrcnce

of Kt/v with vitamin E― coated dialyzcr― treated paticnts

compared with convcntional dialyzer trcatcd patients(MD,

-0,07:95%CI,-0.14 to O.00;′ク=006)
Although this nieta― analysis was pelformed carcfully,thcre

are sevcral linlitations should be acknowlcdged Firstly, thc

includcd studies were small― sizc, and mostly wcrc of low

quality, only three studies cxplained the randonlization

method, and nlost studies wcrc not blinded  Sccondlyゥ

though thc included RCTs or quasi― RCTs were sinlilar in

basehne charactcristics  of patients,  thcrc were  a few

hetcrogcncitics in clinical featurcs, such as different typcs

of convcntional dialyzer and differcnt study duration.We tried

to control somc differcnces by subgroup analysis stratined by

thc study duration and dialyzer mcmbranes biocompatibinty,

ho、vcvcr, 、vc should note that thc accuracy of the poolcd

analytical rcsults might be influcnccd in the presencc of

heterogcncity,Finany,all the includcd studies reported short―

term(<l ycar)outCOmes of vitanin E coatcd dialyzer treat―

ment, thereforc long― term efficacy of vitanin E― coated

dialyzer need to bc provcn by furthcr long― term studies.

Despite these limitations,this systematic rcvicw shows that

vitamin E― coatcd dialyzer can improvc the chronic inflanュ ー

mation and oxidative stress status,and docs not affect dialysis

adequacy Howcvcr,bccausc criteha(CRP,TBARS and IL-6)

sclected are surrogatc markcrs and not hard cndpoints of IID

paticnts such as nlorbidity(e g hospitahzation)or mOrtality,

this result nccds to be conflrnled by nlorc high― quality

randonlized chnical trials,This study providcs cvidcncc that

furthcr studies need to bc conducted in the usc of othcr

bioconlpatiblc or modihcd menlbrane dialyzcrsゥ  cspccially

antioxidants― coatcd nlcnlbranc dialyzers
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