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# # 5674106030 : MAJOR MEDICINE

KEYWORDS: CENTRAL VENOUS CATHETER / CATHETER COLONIZATION / CATHETER-RELATED INFECTION /

CHLORHEXIDINE / POVIDONE-IODINE / ALCOHOLIC-BASED ANTISEPTICS / PREVENTION
SUREEPORN SAE-LAO: A PROSPECTIVE RANDOMIZED CONTROLLED TRIAL OF 2% CHLORHEXIDINEIN 70%
ETHANOL, COMPARED WITH 5% POVIDONE-IODINE IN 70% ETHANOLAS CUTANEOUS ANTISEPTICS FOR
PREVENTION OF CENTRAL VENOUSCATHETER COLONIZATION. ADVISOR: PROF. CHUSANA SUANKRATAY,
M.D., Ph.D. , CO-ADVISOR: GOMPOL SUWANPIMONKUL, M.D., NATCHA PINJAROEN, M.D., 50 pp.

Objectives: There has been an increasing use of central venous catheter (CVC) in critically ill patients and
chemotherapy recipients, leading to substantial CVC-associated morbidity and mortality. A cutaneous antiseptic before
CVC insertion is one of the 5 most important recommended bundled strategies to prevent CVC-related infections.
However, to our knowledge, there has been no randomized controlled study to compare the effectiveness of 2%
chlorhexidine in 70% ethanol and 5% povidone-iodine in 70% ethanol for prevention of the CVC colonization and

infection.

Patients and methods: A prospective randomized, controlled, assessor-blinded study was carried out in 2
Medicine intensive care units (ICUs) and 8 Medicine wards of King Chulalongkorn Memorial Hospitals, Bangkok,
Thailand, from April 1, 2014 to January 31, 2015 in all adult patients aged over 18 years requiring the insertion of at
least 1 non-tunneled central venous catheter. Two percent chlorhexidine in 70% ethanol or 5% povidone-iodine in
70% ethanol antiseptic was randomly assigned to each 1 of the 2 ICUs and 3 of the 6 wards when the study began.
Depending on the unit and the time the patient was hospitalized, the CVC was inserted and cared for with alcoholic
povidone-iodine solution or alcoholic chlorhexidine solution. The primary outcome was aimed to compare the CVC

colonization rates between the 2 groups, using the modified intention to treat (ITT) analysis.

Results: Of a total of 427 patients, 535 CVCs were included with 270 in the alcoholic chlorhexidine group
and 265 in the alcoholic povidone-iodine group during the study period. The patients in the 2 groups were comparable
regarding to age, sex, preexisting diseases, length of hospital stay, site and reason of CVC insertion. The CVC
colonization rate was 2.22% (6 of 270 CVCs, 1.012 per 1,000 catheter-days) and 2.64% (7 of 265 CVCs, 1.18 per 1,000
catheter-days) in the alcoholic chlorhexidine and alcoholic povidone-iodine group, respectively [adjusted odds ratio
(OR) 1.01; 95% confidence interval (Cl) 0.31 to 3.23; P=0.99]. The CVC-related bloodstream infection (CRBSI) rate was
2.96% (8 of 270 CVCs, 1.36 per 1,000 catheter-days) and 1.89% (5 of 259 CVCs, 0.84 per 1,000 catheter-days) in the
alcoholic chlorhexidine and alcoholic povidone-iodine group, respectively(adjusted OR 0.53; 95% CI 0.16 to 1.76;
P=0.3). There was no significant difference regarding the rates of exit-site infection between the alcoholic chlorhexidine
group (1.11%, 3 of 270 patients, 0.51 per 1,000 catheter-days) and the alcoholic povidone-iodine group (1.89%, 5 of
259 patients, 0.84 per 1,000 catheter-days) (adjusted OR 1.42; 95% CI 0.23 to 6.71; P=0.66).The results assessed by the

per protocol analysis were unchanged from the modified ITT analysis.

Conclusions:There was no significant difference in both CVC colonization and CRBSI between 2%
chlorhexidine in 70% ethanol and 5% povidone-iodine in 70% ethanol as cutaneous antiseptics before CVC insertion in

patients hospitalized in Medicine ICUs and wards.

Department:  Medicine Student's Signature

Field of Study: Medicine Advisor's Signature
Academic Year: 2014
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CFU colony-forming unit

CHG chlorhexidine

Cl confidence interval

CRBSI catheter-related blood stream infection
CcvC central venous catheter

HIV human immunodeficiency virus

HR hazard ratio

ICU intensive care unit

IV internal jugular vein

IQR interquatile range

LOS length of stay

OR odds ratio

PICC peripherally inserted central venous catheter
PVI povidone iodine

RCT randomized control trial

RR relative risk

N @Y subclavian vein

SD standard deviation

TPN total parenteral nutrition
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3. wanaeansldaneaunasaidennilng lifiveus
4. msldurggermianeunislduazseninanisguaagaIuvasndonninig
%ile chlorhexidine %39 povidone-iodine Tua1sazany alcohol Ana1 aqueous povidone-
iodine
5. ldaneaunasndenmytinniefyiusndounsslindaunanil chlorhexidine
= 14 o Y a r-:qu v U Y o 1 [ a &J 2,
wasy (vissnistesiunisiadedinanumdildannsnandnsnshaele)
1 <@ LYY =] o =2 = = a a - 1 &
aglsfnnulagiudeldinsinis@nwidseuiisudsednsnmueinensnae
chlorhexidine Way povidone-iodine in alcohol Lileandns1n15LAR catheter colonization

WALONIINTTARLYBANNABAIUNABALGRAR (catheter-related blood stream infection)

1.2 ANDIUVBINISIAY

Amunan (primary research question)

?)/ 1 dy d‘q L% 1 1 = o a . . . .

Ungrgieniintineunsldaisaiunasaionauia 5% povidone iodine in
70% ethanol @111508AdMs1 central venous catheter colonization ke lkisasninile

Wisusuiuingnadisianiauiin 2% chlohexidine in 70% ethanol 3ol



AR89 (secondary research question)

a C

Ugngdeiinilineunisldaisaiunasnidsnanwin 5% povidone iodine in
70% ethanol @11150aR9RIINSARLTRANEEIUADALABARAN (central venous catheter-
related infection)laliinasnindlaSeuiisunutinenewieividasda 2% chlohexidine in

70% ethanol n3ali

1.3 InUszaeAUaIN1SIY

v '
4 aAda o/ 1
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ee

5% povidone iodine in 70% ethanol LW3sUWBUAU 2% chlohexidine in 70% ethanol

Tun1sandmsicentral venous catheter colonization

v '
4 Ada o/ 1

WiaUseiuUsEANS NMNUBIUN 812 NRINTINBUNIS LEa1g@IUNRDALEAAITTA

ee

5% povidone iodine in 70% ethanol W3sUWBUAU 2% chlohexidine in 70% ethanol

Tunsandnsnisinisaeaiuasndansi (central venous catheter-related infection)

1.4 NFAULUIAINAA LUNTTIAY

WHUAET 1 NFBULWIAINAATLUNNTITY (Conceptual framework)

i

Patient Catheter Healthcare personnel
« Apge = Type (Antiseptics/antibiotic impregnated| who insert

= Sex CVC or none) * Interventionist

= Comorbidity = Siteof insertion: CVC(VW,5CV femoralv.)| = Cardiclogist

" Severity and PICC * Pulmonarologist

*  Pre-existing skin condition = Critical care

* Presentillness

=  LOS before CVC insertion
= Antibioticuse
= Bacteremia

Central venous catheter colonization

Antiseptics ’ .

Microbiological investigation

= Type = Specimen collection
» Paintand dressing Maintenance » Transport media
(duration and dry) * Type of dressing = Culture method

* Frequency
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MTI9eTmMnaes (Experimental study) anwug Therapeutic trial 1Ju

Randomized non-inferiority control trial
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non-tunneled central venous catheter (subclavian jugular #3afemoral vein)w3®
peripherally inserted central venous catheter (PICC) dielwansiidenlemsmanaen
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- wisithedu 2 ngu nduvildlé¥usnsidefiaviauiin 29% chlohexidine in 70%
ethanol ﬁnmjﬂé’%’umeﬂwﬁaﬁmﬁ’wﬁm 5% povidone-iodine in 70% ethanol MMMt
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5UNA1NANT 3 war ICU 1 MhiensideRavifewdla 2% chlorhexidine in 70% alcohol e
ftamenganssy 2 uar 3 afandeu 3 28319sUU ICU2 way CCU liensudenta 5%
povidone-iodine in  70% alcohol WNun intervention #Anus15U Theneinte 2%
chlorhexidine in 70% alcohol 1mﬁau@' WAz 5% povidone-iodine in 70% alcohol Tu
eud

& ¢ & a v e v Yo = Y = N
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lavieintervention @13ilanigtnengae aiuden1iu ¥uIn alousiAane Mg
\Weutn 2% chlohexidine in 70% ethanol %38 5% povidone-iodine in 70% ethanolilu
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- nasnsldanvanunasnfonmUalNanieg semi-permeable non-chlorhexidine
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- Yaen LapnR1817 5 gu.de3sUsIAndodinsiamzidelneis
semiquantitative (roll-plate) catheter culture #3aquantitative (sonication) catheter
culture
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Wesandslill RCT wWisuisu chlorhexidine wag povidone-iodine Tu alcohol
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(central venous catheter-related infection)
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Gram-positive Gram-negative
Group bacteria bacteria  Mycobacteria Fungi Viruses  Speed of action ~ Comments

Alcahols + +H +H o Fast Optimum concentration 60%-
95%; no persistent activity

Chlorhexidine (2% + + + b Intermediate Persistent activity; rare allergic

and 4% aqueous) reactions

lodine compounds +t +H ++ HoH Intermediate Causes skin burns; usually too
initating for hand hygiene

lodophors + + + HoH Intermediate Less irritating than iodine;
acceptance varies

Phenol derivatives +H + + + + Intermediate Activity neutralized by nonionic
surfactants

Tricolsan +H ++ + — Intermediate Acceptability on hands varies

Quaternary + ++ - - + Slow Used only in combination with

ammonium alcohols; ecologic concerns

compounds

Note: +++ = excellent; ++ = good, but doe

s not include the entire bacterial spectrum; + = fair; - = no activity or not sufficient.

2.2 UszanSnmvasungnginanianuaiiaannisiaaiiinainnistaanaaiu
= o
YIaBALADAN

msfnwilae Maki DG.wazaay Tul Ar.1991 Prospective RCT 668 angaiunaan
WWeanuazuaslu ICU Aasnssy Wisuieulse@nsninues 2% aqueous chlorhexidine
10% povidone-iodine Wag 70% alcohol wu1n chlorhexidine 3 catheter colonization
rate G?T:jﬂ (2.3 vs 7.1 wag 9.3/100 catheters s1ua1nu p 0.02) catheter-related
bacteremia Gﬁl’ﬁfcjﬂ (0.5 vs. 2.3 WAz 2.6 100 catheters Mmua19U p 0.18)

Meta-analysis a8 Chaiyakunapruk N. wazaaz Ua.a. 2002° 57U 8
randomized trials 4143 short-term catheters wu11 chlorhexidine solutions ﬁgﬁgﬂLLUU
aqueous or alcoholic formulation ann1siAA catheter-related bloodstream infections

IhUszanas 50% (RR, 0.51 (95% CI, 0.27-0.97)) WiewSeuieufu10% for aqueous



povidone iodine

Msfnw Parienti JJ. wavmmz UR.A.2004 prospective RCT 223 @1gdiuviaen
Wenabu ICU 13035y WisulileuUsednsn1mees 5% povidone iodine in 69%
ethanol az10% povidone-iodine WuU11 5% povidone iodine in 69% ethanol aAN13LAN
catheter colonization (RR 0.38, 95% Cl, 0.22-0.65, p<0.001) Lazann1sAA catheter-
related infection (RR 0.34, 95% Cl, 0.13-0.91, p <0.04)

nsfnw Girard R. wavmmz U 2012°° prospective RCT 806 angaiunasnidons
WIBUWNBUUIEANS ANV 0.25% CHG, 0.025% benzalkonium chloride, and 4% benzyl
alcohol 1Az 5% povidone iodine in 70% ethanol WuUI1 0.25% CHG, 0.025%
benzalkonium chloride, and 4% benzyl alcohol ann1LAn catheter colonization (11.2
wag 15.5 fe 1,000 catheter days, P=0.041) wazann13iia catheter-related bacteremia

o w a

welifidedAveaia (1.4 way 3.0 Mo 1,000 catheter days, P=0.052) FI15797 2

1% (%

Tagtusuzilvldungnsnige >0.5% chlorhexidine lu alcohol mimtlsnaunisld

¥

aeaunasnfennaziivenlunislidchlorhexidine 1ld povidone-iodine %38 70%
alcohol Wumadenls usegrelsinutagiudiliinsfnwidssuifioudssdnsnanves
denaide chlorhexidine Wag povidone-iodine in alcohol \fieandnsnsiin catheter
colonization warsmMsinienaea e densi (catheter-related blood stream

infection)
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Study Study | Setting | Numbers Antiseptics Colonization CRBSI
design (/1,000 cath day) | (/1,000 cath day)

Maki DG. 1991 RCT SICU 668 2% CHG 23% 5
10% PVI 71 23
70% alcohol 93 26

Mimoz O. 1996 RCT SICU 315 0.25% CHG, 0.025% 8* 5%
benzalkonium Cl, 31 19
4% benzyl alc.
10% PVI

Humar A. 2000 RCT ICU 242 0.5% tincture CHG 34 4.6
10% PVI 46 4.1

Chaiyakunapruk N. Meta ICU, 4143 Aqueous or alc. CHG RR 0.49* RR 0.49*

2002 ward Aqueous PVI

Parienti JJ. 2004 RCT MICU 223 5% PVI'in 70% alc. RR 0.38* RR 0.34*
10% PVI

Mimoz O. 2007 RCT SICU 481 0.25% CHG, 0.025% 9.7% 1.4
benzalkonium Cl, 18.3 3.4
4% benzyl alc.
5% PVI'in 70% alc.

*P value <0.05
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3.1 JUuUUMsIY

nMsI9ui3amaans  (Experimental  study) @nwauy Therapeutic  trial  1Uu

Randomized non-inferiority control trial

3.2 s2UgUATNSIY
Usz91n3 (population) wazaae19 (sample)

npLnaaTtun1sAnEanian@nw (Inclusion criteria)

dldy 1

1. flheergunndt 18 Biidevstlunisldcvcagnaiosnilsniia 1dun non-
tunneled central venous catheter (subclavian jugular #3efemoral vein) %3
peripherally inserted central venous catheter (PICC) Wiolwansiidenlermsmmase
\don alivUn seraniaen

2. uousn.PansalluveUlsengsnssuyie (ANITT1I5a19UAL 81INTTUYY 3)

.
a o Sy

vefUpengInssuNds (MAnTauatuarengsnssImds 2) wieuus atandey 135175uu
5U1ANSNANT 3 ICU 87930353 1 ICU 9193538 2 fiedildansauvasnidonsiiuumn
intervention ANWITULAEABINGA

3. fihsmmsinundesasieluludusondisiuniside

nunaeilunisAnianaanainn1sdnw (Exclusion criteria)

(% ¥

1. SUsziRuRUIee@eRImila chlorhexidine, povidone-iodine %38 ethanol
2. gihededinvisenan CVC aely 48 wuvasld CVC
wialalun1sgudiagne (Sample techniques)

Target population

Ay

AUreniteusilunisldmuaiunaenidenmlulsemalng

Sample population
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feiitefiiteustldamsamunannidondfiusulsmeiunagmainsal Tuvediae
o1ysnsINLALildasmunasnidonsiiunun intervention lutafeuiiguioy w.m.2557
fanuAUS w.M.2558
3.3 nsliadenudeufiaildluniside

1. Catheter colonization

VRN ﬂ’liWUL‘%@ﬁ]Wﬂ catheter tip, catheter hub #3® subcutaneous segment
of catheter 1MnNNIMMIOLINAU 15 CFU @vaneaiu 5 cm 1ngds semiquantitative (roll-

plate) culture #IBUINATWTOVNAU 100 CFU soaneaiu 5 9u. 1ne3s quantitative

v '
IS L v 6

(sonication) culture wAlILDINNTNSBINITHENIVDINSHATBNFUNUSAUNTldadNg@IU
napALdanm

2. msaméﬁataquﬁ (localized catheter infection)

2.1 SAATORTIAIUMLY exit site (exit site infection)

UL AIMTINTINI0DNVBIANYEIUNABALADARIIDINITUIL |Ad SauLaTNALdU
vidafinusuaziumisinaesniiesnin 2 oy,

2.2 msam%amw‘hl,mm tunnel (tunnel infection)

VIR ﬁmﬁfqLLazLﬁaL%ﬁﬂqumamu NaAEnAIieIN1SUIN LAY SOULALAA
Sundeiivussuariuvafifnidesnunnii 2 wu,

2.3 mshalenseiums pocket (pocket infection)

nnehe nMsinuestvegldiinliuinaninsszaeaiuvasadenmdmsudng,

3. nmsandelunszuaifanfiduiusiuameaiuvaanidonsi

(Catheter-related bloodstream infection)

mnefnshadolunszuaienlufithefldaeaiumaendend Aifliuazuiamiu
sladinslneflifanganuasdndedusmiuisladeniiolud

- wa culture Weturlnieaiui peripheral hemoculture uag catheter tip

culture
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Y

- W@ hemoculture YudpviialAeaiuns peripheral blood way CVC lagdanau
971 CVC 11nA118E19U0Y 3 1

- #a hemoculture YuWoBALABITUYIY peripheral blood wag CVC laglaniivu

9711 CVC JU5INN0E19tI0Y 2 3.

3.4 YIRS

T35 A1UINIUINAIDE19LAEEATIIAIULANAI9YDILBNAN1TLAN catheter
colonization fmus 2 fAldudasesedu (proportion difference between two
independent sample) tlasarnuuslsznsvianuailu 2 ngu usaznguinanggeRInils

ANSYUANY

Z,1\ 2P0 +Z 5/ Py0; + P00,
pl _pz

n/group = [ 17

do o Probability of type | error = 0.05

B = Probability of type Il error = 0.1
p: = Proportion of catheter colonization in group? (2% chlorhexidine in 70%

ethanol) =0.08

1-ps

o}

o5} Proportion of catheter colonization in group 2 (5% povidone-iodine in 70%

ethanol)=0.12

G = 1-p
p = (p1+p)/2
g = 1p

awleA1 n= 280 cathetersisiaznaal (33u 560 catheters)
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3.5 YunaulunIsAEIUNISIRY

[
[ v

1 WwaringuszasdtunaunmidedsvlevingUisaglasusufwatiafeaniens

4

a =
Ay

2. Fnuseiinsiasianeauiuutuiinteya

3. wisfhedu 2 nqungunilsldsuenanieiinilswiin 2% chlohexidine in 70%
ethanol 8nngulasuengnieiianiswiin 5% povidone-iodine in 70% ethanol MMHIN
Aounisldanvaiunasndondl lnenolUiedT51956719 NANTAUE1T NFouuS 2 way 3
5UIANINANT 3 wag ICU 1 Tduengniiolintsuiin 2% chlorhexidine in 70% alcohol 18
AUIERTIEINTIN 2 wae 3 @dadden 3 WI1EUN ICU 2 uway CCU ldiensiideviln
5%povidone-iodine in 70% alcohol wwun intervention Anus1sy TueeTe 2%
chlorhexidine in 70% alcohol IuLaau@j uag 5% povidone-iodine in 70% alcohol Tu
- a
MDA

) ! I~ o ! A o = & o v
4. Yuneunistdameaiunasaiiendi fldargaiuvasaiiondnduunnduszdndnu
L3 o ¥ ! ) a Y a LY
91930554 wnmnduszdtnudeyenvseeinsdlsamaiumelakaziUlgingn 1saviala 1ea
lawSeintervention d9fameunednae @uden1iu ¥uIn lleUsnAINIe MUeIe
\Wewtn 2% chlohexidine in 70% ethanol %38 5% povidone-iodine in 70% ethanol Ju
I a ¥ a = 4 L% 4 1

naunluesnuenduusiin ndeseegan 30 W selviuie Yiiatenans wagldany
aunaaniiondlneds Seldinger technique N13 Ultrasound guide Tufiunaiitiavaswnng
Aldengauvasnidons

5. nasnslaavarunasalaeneUaLianie semi-permeable non-chlorhexidine
transparent dressing kardnnaINIsUIRUILLASTOUNNTULAELI IR ARAkAEINTIUREY
dressing ¥)n¢) 8819 Woe 72 w84 7 Juvdeiliaengunseanysn

6. NITUADY ANYEIUNADALAIDANIOVDRE three way ABIVINAIIUEZDIAAILNIABA
Yoy Ureneudeviln 2% chlohexidine in 70% ethanol %58 5% povidone-iodine in
70% ethanol muusiazyianlagnidentiusas arm

7. lisygelvinaiennaevasniondtitedin s uenuileannisniey

&«
NiRIBRIA
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8. lldhenaidesugmimiuenuilonnihensndeillunsive

9. mil,a']mamwaamLﬁamﬁwaaﬂﬁanﬁU@aaﬁﬁamaaLLWMéQ@LLaLLazﬁ’mUmEJma
duvaen densen 5 eu.seiaUnAenidedmsiamizdelagds semiquantitative
(roll-plate) catheter culture #3aquantitative (sonication) catheter culture

10.  Tunedfiadonisindeludenanaeaunasndondilivinmsazdonan
aeaFenmduUAELarAAREnIINa g URRAERAUSIMYI AU TBY 5 ml

11. Tusefiasds exit site infection Tithevussan exit site dwmsamzidelag
AU LT

k% a wa

12, guidRnsluieamede fidvdowasinszideyalinsiuingUisudasau

e

Tasun1s Wengdauiinle

13, ihdRuwidudanasdeinduainenindulifiansamealden

3.6 NM539UTIMTRYA

3.6.1 fawUstunisiae

- fhudsdastRensideRavtawin2% chlohexidine in 70% ethanol waz5%
povidone-iodine in 70% ethanol

- AUIMNNABRERIINISLAA central venous catheter colonization, 8R51N15RAA

\Foaneauraondons (central venous catheter-related infection)

- ﬁ’JLLUiﬁMUQMﬁ@@’Iq, WA, APACHE Il or SAPAS I, antibiotic at admission,
underlying disease (immune deficiency, diabetic mellitus, chronic kidney disease),
other catheter (urinary catheter, intubation), hospital acquired urinary infection,
hospital acquired pneumonia, mean stay in hospital, mean duration of intubation,
mean duration of urinary catheter, insertion CVC type, insertion site Wagduration of

ave

3.6.2 N137UTU0YE
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- fiudeyannvedUieengsnssuye (Fnids1sanazeysnssueig 3 weiUae
9193n3 TN (MALTEUA Waro1gsnsTund 2) niouiud atafden 285195UU swIAS
ndns 3 ICU 9130391 1 ICU 9nganssal 2 waggthedivinisldansaiuvaonideniummn
intervention ANuI1IFULTINEUIARIAINTAGINADUTQUIBY WA.2557 DaURDUNUAINUS
NA.2558

- diudeyafedaniiunisive
- wsesdle fie wuuiusuTINdeya (record form)

3.7 A15IAsIETaua

Y

fulsteyatiugiuresithouar CVC wansfesiuaulariesasvioriadouasan
Deauunmnsgu Wisuiisuseninsaeanguieisnsain X2 test dwmiutoya categorical
data %39 Mann-Whitney éfm%’u*‘ff@yja continuous data

aszitladefiinanosnsiniscentral venous catheter colonization $n31n15AA
Foanuaiunaonidens (central venous catheter-related infection) #e3annsad
univariate multivariate analysis

Anseilszans amwaniengndeiamisaeswinlunisansnsiniscentral venous
catheter colonization, 5@151?115@@L%aaﬁaaau%aamLﬁamﬁﬂ (central venous catheter-
related infection)mae35v19a@diA relative risk wag 95% confidence interval (CI)

o v aa

Taglaluswnsunnea@id SPSS version 17 waght P< 0.05 DoigdAun19ans

o
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s¥1319 10 ieulumisfinu 1 550 aearuviasnidendiignldlugiog 457 e
fae 30 sedlidnlunusidadenlunisinni 283 awaruvasadeadlundu 2%
chlohexidine in 70% ethanol il 3 s1efignasnsanriou 48 Falua 6 1efliilddsUareans
auvasadons 4 Tefinousieenainnisdng waz282 aeaiuvasaidendlungy 5%
povidone-iodine in 70% ethanol il 4 s18fignasnsanriou 48 Falua 9 eflilddaae
agaunaendend 4 Mefinouiheanainnisin feifufl 270 aeaunaondond uay
265 gauvaendens (427 518) lunay 2% chlohexidine in 70% ethanol wagangaiu
viaonidendlungy 5% povidone-iodine in 70% ethanol awdFusIluNTIATIZH
Foyalumsfinunil (Funugiivi 2)

foyafiugruuszansbiunndnfuluaondy (faans1eil 3) Anansengiads 58.5
(Interquartile range (IQR) 44-69) U Waz59 (IQR 46-73) U inAvu5ovag 52.2 Way 55.8 Tu
&y 2% chlohexidine in 70% ethanol uaragalunasadenslungs 5% povidone-
iodine in 70% ethanol aud1dy SlsrUszdrfuasiitiadoidesnsfinidolulsmeunald
uaneinafy seezamsueulsmeuaeasnguiu 265 uar 25 Ju (OR 5-48 waw
7.5-425)  uazdnsianslusmeivialiuandieiuiosas 20 waz 185  lungu 2%
chlohexidine in 70% ethanol wazangaluvasalianmbungs 5% povidone-iodine in
70% ethanol MU

dayanisldaeaiunaanidonsi

anwaznsldangatunaendondivilouiunsaeIngueniiungy 2% chlohexidine
in 70% ethanol (feway 31.1) ldaeaiuvaandond1uiniingy Nqu 5% povidone-iodine
in 70% ethanol (§aeag 21.8) (P=0.16) Ngy 2% chlohexidine in 70% ethanol (Seeas

0.7) weHalunisldaeaiunaenifeadiiveliaisevsnivasaientasniingy 5%
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povidone-iodine in 70% ethanol (Faway 3.4) (P=0.03) LLazmamaﬁiﬁmamwaamL%am‘h
doUsuidiuaiuasdygndwlusamelungy 2% chlohexidine in 70% ethanol (Sosas
18.9) tloyningu 5% povidone-iodine in 70% ethanol (3a8ay 28.7) (P=0.008) (A314
2) szaInsldangauraaliona1lA1Na1avinnu 6.5 (IQR 4-15.25) Tunag 7 (4-15) Ju
lungu 2% chlohexidine lu 70% ethanol waganuaiuvasniiondlungy 5% povidone-
iodine Tw 70% ethanol aud sy viavesanearunasndensiladulvaiduriia central
venous catheter (CVC) Soway 84.3 Wayyiin Peripherally inserted central catheter
(PICC) $anay 15.7 snuvsitldaulvalldud naemdondi internal jugular (221 advidedn
JuSeway 41.31) sevasleun naendend subclavian (142 a%q viveSovas 26.54)
waomdans femoral (89 adiviadeuay 16.64) wazvaanidensfunidu (83 ASanse
Yovay 15.51) wmnaildaulvafldun Tiadvita Yevay 32.7150saanldun venla Seuas
27.85 Usziliuansiuardanain fovaz 23.7¢ Wansiiuasen Sovaz 9.35 lemsms

naenlaen Sovay 2.06 DU Sovay 4.3

NAN1SAN®E

Snsnmuidefiazansunguitlasasauasadendlnssiuiosas 2.43 (13 lu
535 A1) (131991 3) é’mﬂmiwuL%aﬁazamamajmﬁﬂmamamwaamﬁa@ﬁ’]LU‘%SUL%U
serinvanengulaiuansneiu nqu 2% chlohexidine lu 70% ethanol (Saway 2.22, 6 Tu
270 a¥svidoAnidu 1.012 s 1,000 Jufildansarunaonidondn) uaznga 5% povidone-
iodine Tu 70% ethanol (3asay 2.64%, 7 lu 265 CVCs aswidemdu 1.18 s 1,000 ufl
Tdeneanuvasnidonsn) (adjusted OR 1.01; 95% CI 0.31 to 3.23; P=0.99) §A51N15AALL
Mnagamunasaenfiesay 2.96 (8 lu 270 A%, 1.36 fe 1,000 Juilldasaruvaea
Aonen) wardeway 1.89 (5 lu 265 CVCs, 0.84 fio 1, Juiildansaiuvasnidensi) Tungu
2% chlohexidine Tu 70% ethanol wavangalunaandendbungs 5% povidone-iodine
Tu 70% ethanol muaAu (adjusted OR 0.53; 95% Cl 0.16 to 1.76; P=0.3) 8n351n15AA

(%

Foduninadvesasaiunasnidensiiosay 1.11 (3 lu 270 CVCs, 0.51 #io 1,000
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Suildanvanunaonidond) uasdosas 1.89 (5 Tu 265 CVCs, 0.84 sia 1,000 Suilldansanu
naaadana)lungu 2% chlohexidine Tu 70% ethanol wagngy 5% povidone-iodine Tu
70% ethanol muaau (adjusted OR 1.42; 95% Cl 0.23 to 6.71; P=0.66) Lifianuunngng
s¥mi19ngal 2% chlohexidine 1 70% ethanol  \ileiU3suifisuszesianfinuideaya
sunguivangaeauvasaideadifungs 5% povidone-iodine lu 70% ethanol e
FBsiinsizsinsannes (adjusted HR 1.03; 95% CI 0.32 to 3.28; P=0.96) (Wil 2 A)
sppgnavesMaAansindonnaeaiunasaidensinuitlddauuandislugsangs
(adjusted HR 0.97; 95% ClI 0.26 to 3.59; P=0.97) (LLmuqﬁﬁ 2 B) LarszazlianundniIsiie
nsAndeimumimadivesasaienasndondilifiauunnsnsiusgeiiteeydn ALYNI
2 (adjusted HR 1.29; 95% Cl 0.26 to 6.5; P=0.76) (WHugiifi 2 O)
defitunnnamzdeluiosmnaujiinslufiaeildtunsiteduimudeasay
swnguiivansasaILvaenLdons Q’ﬂaaﬁamL%amﬂmﬂdmamwaamLﬁamﬁ’mazr{{ﬂwﬁ
Padofiiuwmimatiasaunaondond wanianssd 4 lumswudefiavautansans
auveendondmuiennsuviniosar 1.11 uaz 0.75 Tungu 2% chlohexidine lu 70%
ethanol waznay 5% povidone-iodine Tu 70% ethanol AaE1Fy (P=0.673) nuLdounsa
aufesay 1.48 uaz 1.13(P=0.718) dsliumnenafusesinsansngu daunsisdeslanuly
mjm 2% chlohexidine Tu 70% ethanol LLGiﬂ’q':i,J 5% povidone-iodine Tu 70% ethanol wu
Sovay 0.75 mshadornnsldameamunaanieadmunisiniounsuuanmiousussnin
aoangu ($ouaz 0.74 wagdoway 038, P=0.572)n1sAnLdounsuaunuiiliuandaduriy
(Yovaz 2.22 uarfovay 1.13, P=0.327) daunisandosilanulungy 2% chlohexidine u
70% ethanol wsings 5% povidone-iodine lu 70% ethanol wuSeuay 0.38
nsszaefiiaviinnisliieenifomieutuisaesndy (Gosay 0.74% uay 0.38
lunay 2% chlohexidine 1 70% ethanol wagnay 5% povidone-iodine T 70% ethanol
AUAIAY; P=0.572).
namsAnyaedenniensmInudefiavaununduiivasaaiunasaiden

AN DNIINITHADIINANYAIUNADALADAAT NITAALTDNAILNAUINIUUIEIYEIUNADALFDAR

TPELIAINISIAANSAAYEYNIATILYINNETALALTS intention to treat analysis Wwag per
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protocol analysis hitUdsuntasluainnmsitasiginisananlagdd modified intention to

treatanalysis

M5 3 Teyaitugiuveiisuarladuidsamsiaelulsmetua

Characteristic Antiseptic group P value
Alcoholic 2% CHG Alcoholic 5% PVI
(N=270) (N=265)
Median age (year, IQR) 58.5 (44-69) 59 (46-73) 0.383
Male 141 (52.2) 148 (55.8) 0.4
Host risk factor
Diabetics 107 (39.6) 107 (40.4) 0.86
Renal insufficiency 123 (45.6) 141 (53.2) 0.077
Postoperation 30 (11.1) 34 (12.8) 0.54
Cancer 132 (48.9) 120 (45.3) 0.403
Corticosteroid therapy 56 (20.7) 48 (18.1) 0.443
0.017
HIV 6(2.2) 17 (6.4)
Median hospital stay (day) 0.6
(IQR) 26.5(9-52.25) 25 (13-47.5)
Therapeutic risk
Mechanical ventilatory 0.75
support 143 (53) 144 (54.3)
Urethral catheter 70 (25.9) 63 (23.8) 0.565
Other intravascular catheter 27 (10) 37 (14) 0.158
In hospital mortality rate 54 (20) 49 (18.5) 0.658

All data except elsewhere specified are denoted in number of the patients with the
percentage in the bracket.
SD: standard deviation, CHG: chlorhexidine gluconate, PVI: povidone iodine, IQR:

interquartile range, HIV: human immunodeficiency virus
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Characteristic Antiseptic group P value
Alcoholic 2% CHG Alcoholic 5% PVI
(N=270) (N=265)
Median duration of catheter 0.455
insertion (day) (IQR) 6.5 (4-15.25) 7 (4-15)
Catheter type
CvC 235 (87.0) 216 (81.5) 0.79
PICC 35(13) 49 (18.5) 0.79
Insertion site
Internal jugular vein 104 (38.5) 117(44.2) 0.186
Subclavian vein 84 (31.1) 58 (21.9) 0.016
Femoral vein 48 (17.8) 41 (15.5) 0.474
Cephalic/basilic/brachial vein 34 (12.6) 49 (18.5) 0.06
Reason for insertion
Fluid/drug 24 (8.9) 26 (9.8) 0.714
TPN 2(0.7) 9 (3.4) 0.03
Chemotherapy 98 (36.3) 77(29.1) 0.074
Hemodialysis 80 (29.6) 69 (26) 0.354
Hemodynamic monitoring 51(18.9) 76 (28.7) 0.008
Others 15 (5.6) 8(3) 0.148

All data except elsewhere specified are denoted in number of the patients with the

percentage in the bracket.

PICC: peripherally inserted central venous catheter, CVC: central venous catheter,

TPN: total parenteral nutrition,CHG: chlorhexidine gluconate, PVI: povidone iodine,

IQR: interquartile range
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Characteristic Antiseptic group OR (95%Cl) |  Adjusted OR P value
(95%CI)
Alcoholic 2% Alcoholic 5% PVI
CHG (N=270) (N=265)
Number of
catheter-days 5898 5950
Catheter
colonization
patient 6(2.22) 7 (2.64) 1.2 (0.4,3.6) 1.01 (0.31,3.23) 0.99
Per 1,000 catheter- 1.17 1.03
days 1.012 1.18 (0.39,3.47) (0.32,3.28) 0.96
CRBSI
0.63 0.53
patient 8(2.96) 5(1.89) (0.2,1.95) (0.16,1.76) 0.32
Per 1,000 catheter- 0.61 0.97
days 1.36 0.84 (0.2-1.89) (0.26,3.59) 0.97
Exit-site infection
patient 3 5 1.71 1.42
(1.11) (1.89) (0.41,7.24) (0.23,6.71) 0.66
Per 1,000 catheter- 1.57 1.29
days 0.51 0.84 (0.38, 6.59) (0.26,6.5) 0.76

All data except elsewhere specified are denoted in

percentage in the bracket.

number of the patients with the

Adjusted OR: relative risk with adjusting for sex, age, underlying disease, central

venous catheter (CVC) type, insertion site, reason of insertion, and duration of

insertion.

CFU: colony-forming unit, CRBSI: CVC-related bloodstream infection, PICC:

peripherally inserted central venous catheter, CVC: central venous catheter, TPN:

total parenteral nutrition, CHG: chlorhexidine gluconate, PVI: povidone iodine, RR:

relative risk, Cl: confidence interval
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Microorganism Antiseptic group RR P value
Alcoholic Alcoholic (95% CI)
2% CHG (N=270) 5% PVI (N=265)
Catheter colonization,
localized catheter 6(2.22) 7(2.64)
infection
Gram-positive bacteria 3(1.11) 2(0.75) 1.47 (0.25,8.74) 0.673
Coagulase-negative
1(0.37) 0(0)
Staphylococcus
Staphylococcus aureus 1(0.37) 0(0)
Enterococcus species 0(0) 0(0)
Corynebacterium species 0 (0) 2(0.75)
Clostridium species 1(0.37) 0(0)
Gram-negative bacteria 4(1.48) 3(1.13) 1.31(0.3,5.79) 0.718
Enterobacteriaceae 0(0) 0(0)
Pseudomonas species 0(0) 0(0)
Acinetobacter species 3(1.11) 3(1.13)
Morexella species 1(0.37) 0(0)
Candida species 0 (0) 2(0.75)
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Microorganism Antiseptic group RR P value
Alcoholic Alcoholic (95% CI)
2% CHG (N=270) 5% PVI (N=265)
Catheter-related infection 8(2.96) 5(1.88)
0.572
Gram-positive bacteria 2(0.74) 1 (0.38) 1.96(0.18,21.52)
Coagulase-negative
0(0) 0(0)
Staphylococcus
Staphylococcus aureus 1(0.37) 1 (0.38)
Enterococcus species 1(0.37) 0(0)
Corynebacterium species 0(0) 0(0)
Gram-negative bacteria 6(2.22) 3(1.13) 1.96(0.5,7.77) 0.327
Enterobacteriaceae 1(0.37) 1 (0.38)
Pseudomonas species 2(0.74) 0(0)
Acinetobacter species 2(0.74) 2(0.75)
Stenotrophomonas
1(0.37) 0 (0)
maltophilia
Candida species 0(0) 1(0.38)
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Microorganism Antiseptic group RR P value
Alcoholic Alcoholic (95% ClI)
2% CHG (N=270) 5% PVI (N=265)
Exite-site infection 3(1.11) 5(1.88)
Gram-positive bacteria 1(0.37) 0(0)
Coagulase-negative
0(0) 0(0)
Staphylococcus
Staphylococcus aureus 1(0.37) 0(0)
Enterococcus species 0(0) 0(0)
Corynebacterium species 0(0) 0(0)
Gram-negative bacteria 0(0) 0(0)
Enterobacteriaceae 0(0) 0(0)
Pseudomonas species 0(0) 0(0)
Acinetobacter species 0(0) 0(0)
Candida species 0(0) 0(0)
No growth 2(0.74) 5(1.89)

All data except elsewhere specified are denoted in number of the patients with the

percentage in the bracket.

CHG: chlorhexidine gluconate, PVI: povidone iodine, IQR: interquartile range, RR:

relative risk, Cl: confidence interval
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550 catheters randomized

\
7

13 excluded

®* 3inserted CVC <48h
* 6 Not performed catheter tip culture

* 4 Patients withdraw consent

270 catheters (50.47%)

4 B 4 3
1 medicine ICU, 3 wards 1 medine ICU, 3 wards and
and 1 hematologic ward 1 hematologic ward

J \ v,
3\ ' A
Alcoholic 2%CHG group Alcoholic 5% PVI group
283 catheters 282 catheters
J \. J
17 excluded

*  4inserted CVC <48 h
* 9 Not performed catheter tip culture

* 4 Patients withdraw consent

265 catheters (49.53%)

ICU: intensive care unit, CHG: chlorhexidine, PVI: povidone-iodine
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