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# # 6074040030 : MAJOR MEDICINE

KEYWORD: periurethral cleaning, significant bacteriuria, indwelling catheter
Sarin Khahakaew : A comparison of periurethral cleaning between normal saline solution and Savlon before
urinary catheterization in reducing catheter-associated bacteriuria: a randomized controlled trial. Advisor:

Prof. CHUSANA SUANKRATAY, M.D. Co-advisor: Asst. Prof. Gompol Suwanpimolkul, M.D.

Background: Catheter-associated urinary tract infection (CAUTI) is one of the most common nosocomial
infections. To date, there have been no randomized controlled studies to recommend the most appropriate antiseptic

solution for periurethral cleaning before indwelling urinary catheterization.

Objectives: This study was aimed to compare normal saline solution (NSS) and Savlon solution for

periurethral cleaning before indwelling urinary catheterization in reducing catheter-associated bacteriuria.

Materials & Methods: A randomized controlled, non-inferiority, cross-over study to determine the incidence
of significant bacteriuria (SB) on day 5 after Foley catheterization, using 2 different solutions for periurethral cleaning (NSS
and Savlon solutions), was carried out in all adult patients admitted in the 2 medical intensive care units (ICUs), 1
surgical ICU, 2 neurosurgical ICUs, 4 medical wards, 4 surgical wards and 1 emergency room (ER) of King Chulalongkorn
Memorial Hospital, Thailand, from June 2018 to May 2019. The acceptable prespecified non-inferiority margin was set to
be 10%. Each solution was used alternately every 3 months in each unit. Urine culture was collected on day 1, 3, and 5

of Foley catheter.

Results: During the study period, there were 254 and 254 patients in the NSS and Savlon groups,
respectively. 283 (55.7%) patients had received Foley catheterization in the emergency room. There were no significant
differences in the indication, the current illness, and preexisting condition between the 2 groups. The overall incidence
of SB on day 3 and 5 after catheterization was 3.5% and 12%. The incidence of CAUTI was 2.9/1,000 catheter-day. The
median duration of catheterization was 5 (IQR 4, 7) days. On day 5 after catheterization, non-inferiority was demonstrated
for the incidence of SB with adjusted difference of 3.9 (95% Cl of the difference: -0.3% to 7.4%, p=0.05). Regarding the

incidence of CAUTI, there was no significant difference between the 2 groups.

Conclusions: To our knowledge, our study was the first randomized controlled study to compare the 2
solutions for periurethral cleaning before indwelling urinary catheterization in different departments. This study

demonstrates the non-inferiority of NSS to Savlon solution in reducing the incidence of SB.

Field of Study: Medicine Student's Signature .......ccccocceevereneence
Academic Year: 2018 Advisor's Signature .........cocceeveveeeennce.

Co-advisor's Signature ........ccccocoveeeeenee.
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BMI
CAUT
CHG
C
CoNS
ER
HR
ICUs
IQR

LOS
OR
PICU
PP

AMasUNEdyaNYAlLAZANED
body mass index
catheter-associated urinary tract infection
Chlorhexidine gluconate
confidence interval
coagulase-negative staphylococci
emergency room
hazard ratio
intensive care units
interquartile range
intention-to-treat
length of stay
odds ratio
pediatric intensive care unit

per-protocol
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1.1 anuddnuasianvasiynin1side (Background and rationale)
MIRadefisruumMaiulaans (Urinary tract infections, UTIs) Humsandoly
Tssmeafinusendusuduil 4 vesnsaidelulsmenuarmuaandeyavesrudniuay
JosiulsnRnsinansgewisni(Centers for Disease Control and Prevention, CDC) U f.f.
20140 dwiduteyaveslamerunagmiainsalull we. 2557 wuhmsindefissuumaiy

'
v v A

Haamudunsandolulsimeuiainulesdudusui 2 sesnnishnidevonsniaud
Fuusiunsidiedesiomela Tnefldasinsande 5.6 aswte 1000 Suldansau  Zosay
80-90 weensAnleluszuul  edestunismansautlaany  (Catheter-associated
urinary tract infection, CAUTI) mﬂmséf’ﬁmwudwgﬂaaﬁlﬁ%’umi%’ﬂmﬁ’ﬂu‘lsawmma
Yovar 12-16 I¢sunsldawauilaany uazmudssesnsinieisyuumaiulaany

23 371nA5d15219LU

wditudes 9 Ussnadevay 37 Tuwsasuvesniseangain’
Tsangruagainsal  nudtiednlugldsunisaavaiudagzuiudssann 57 Ju
a'aumﬁwaﬁQ’ﬂaaﬁﬁmL%aizwmalﬁuﬂamw ToNAAANIZUNINGOUA NI 19U AoY
anvnndnauluene  nawladniay Aadelunssuaien desniavinde Heviuaues
Sniauinte udu %ﬁﬂﬂ%LLWiﬂ%’@umé’]ﬁ,ﬁﬂﬁ&gﬂ’J‘EJélJEJﬁUﬂﬂi%ﬂwﬂﬁﬁiuiiﬂWEJﬂUﬁaﬂ,J’]u
fu feldelunsiivmenamnty  uasunedienauusauduamgiaededin
129

nsAngesruumaRiulaamsiiduiusiunsaaeausunniienelsalulaans
faderelsamaniiiuneglumaduiasngld 2 e T8 (1) intraluminal route Aeiile
MU AU mig}LLamstuLLazmiszmafﬂamaﬂﬁtﬂuiwu% (closed
drainage system) Frwansnsinsindeadldine® uas (2) extraluminal route A® Fol
colonization  agusnseugUavielaanzidiingnseimnelaaniziiumne  periurethral
space  lmewuinisildouuniie colonization USnaseuviedaanisiinuduiussu
guin1salvesnsiinuafiselullaanzegadidedfyneatan®

nstestumsindediduiusiunslaameaulaansililnevanidssnsaans
andaandlaglisniy mnflenusuludesniaeau msldameaumundnusannide
(aseptic technique) @LLamamuLLasmiizmaﬁwﬁaanﬂﬁtﬂuizw% wazaualilviany
syungdaansinanisgady LmeaUﬁﬁaLﬁaﬂaqﬁumsamL%Jaiuswummﬁuﬂaanﬂu
IiﬂWﬂ?UﬂaaﬁUﬁ’]EjﬂIﬂﬁl Healthcare infection control practices advisory committee U

A.A.2009° Wag Society for Healthcare Epidemiology of America U a./.2014% g



fuatunounsuftiuarneasndeafiieatoadiedestunsinde  utdmiudunounis
yhanuazenuinuseutetaameiuiiliitoasuresiuuzdrilfldhewihaeide
(antiseptic solution) #sea"saza1e 1w normal saline solution %3® sterile water  Tu
Tssmenaginasnsal vaevedthefgsliienhaeidomauaroinseurietaanziud
UftRsartuan 1dud thetuesiaou (Savion antiseptic solution) aehdlsfnauluuisverihe
fiffthevenefauatnafssszaafediviuandoynnieueraouasiudunld
dundeunfiunu (normal saline solution)
finmsdnyiseneumihiisuiisunsvhanuazeinsouvietlaanzneunasaiy

AdsldnwunangrunnnsldiehanewevimivaseinnounaivaiutisansnsNsiin

wupfiseludaane nnnsanwlenalUlumassriuinnislduievhaeweeialid
Useleviidaau AIdeAInsiigatinnistdineusrasuvsetindedussansnmly

wanaeulunvlfiaasdunmsandnsnisiauuaiiseludaans  wenaniinislduunge

8) a1 | ¥ i

faanlanannnat1LAg9sEAEAaLNITiann e wnaau” warlAN e Ntesn?

U

n3Y

1.2 A1uY9IN157398 (Research question)

Amuvan (Primary research question)
nsThAnLazemseutielaazioumasaulaanidenindelidesninnisii

auavensoutielaanizseinenedousasy  (Savlon antiseptic  solution, 1.5%

chlorhexidine gluconate wawufiu 15% cetrimide) lausald

ANA1U599 (Secondary research questions)

1. fthefimmemuiaaneilddundolumshanuaroinseuretaamsdsnm
miams’gawLﬁuﬂaanzmﬂmimawmuumﬂ’jﬂrzliﬂwﬁﬁwmmazmmﬁaEJ'EWEJWLLG?J‘V\I-
AUl

2. fhefimaeaudaaisiliiindelunshanuazenseuetaanied
wuafideluilaamgiinidithefvhauasendetheusiaeuviold

3. Q’{J’mﬁﬂwawmuﬁaanzﬁiﬁﬁﬂmLL&UWaauluﬂmﬁwmmazmmau‘viaﬂamwﬁ

NATNLAEIANNUNEYINAMUAE R8N l5UN



1.3 IngUseaeAvaen1sIdy (Objective)
d‘ = =) = a a 9; = U ’6’ o
WeAnwIUTsuisuUszansnnvosdndenuinewsnasulunisinauazein
sauvielaaneneuntsmangaiudaanizlunisanatinisalveswuaiiselulaansn 5 Ty
NaIANAEEIU
1.4 duuAg1u (Hypothesis)
1nde (normal saline solution) fusednsawldunnaisainiieuevaouy (1.5 %
chlorhexidine gluconate in 15% cetrimide) lun1sangUanisalveswuaiiselulaaisn 5
1Y) Y] =] Y v M ve o & Y v A ove 8
Turdamangaiy  nddfe  SevarvesjUleiilasuiindeuariesavveiielasuing
eyl aoulunsvhanuarenseuvielaanzioumauaiuligiiinisalvesuuaiisely
Yaanzil 5 Tunaseansausansisiuliifiuiesas 10
1.5 JannaaUasdiu (Assumption)
& A v i i o & A e v a Y]
Weneglulaanizvewihieudagsenouinisimewedinalndifissiy A
1 1 1 a 4 Y o 1 ¥ A £ A di,
uwanansluusazainatey  gvhnisldmeaiulaaneynaudilouazldneiloUnsnide
Mmanuazonusnavmiluneuldatvaau 19 aseptic technique seninensldansaiuuas
nmanutaanizdimsig NIuanLareInUsIMYImtuvesazverUIeliuanseiu
wagnsil significant bacteriuria YgfAIEgaIunewiun 5 fedwdtiell significant

bacteriuria Twiui 5 ¢7e wlddiwazlasunisnenagaiuw?

1.6 NSAULUIAMUAATUNI5IY (Conceptual framework)

Patient Process of catheterization
- Age and gender - Type of periurethral
- Comorbidity cleaning solution used

- Aseptic technique
- Trauma during catheter

Pre-existing urologic condition
Prior and current antibiotic use

insertion

Infection l [

- Bacteremia Staff who perform

- Source - . urethral catheterization

- Severity Bacteriuria 4mmm | - Medical students
' - Externs

Antibioti - Residents

ntibiotic treatment for other

causes of infection other than UTI. I ‘ - Nurses

Microbiologic process Catheter maintenance

- Identification of urine
culture specimen

- Specimen transport

- Culture and identification

- Routine perineal care

- Maintenance of close
system

- Duration of catheter-day

process




UM 1. nsauuuIA13Anlun15338 (Conceptual framework)

1.7 st afuiainliluniside (Operational definition)

Adverse reaction

Antiseptics

Periurethral cleaning

Savlon (hewanasniy)®

Significant bacteriuria®”

Indwelling urinary catheter!

NATI AT ANTUIINAT LT UM NRINT b
N AU AU §INN5TEANELABINSDNITONLAUUSLIN
S
Ruan ey
A Yo YR v a a a

asalldvihanevseduginsiasaaulnuegadn
T¥iuneuanueIsneasiidinlaslivindunsiese
I
Wagamantiy
ANSYINANNREDIAUS ISR UTaUda 1Y
Y1819Na18BTEAUMNUTENBUAIE 1.5%
chlorhexidine gluconate way 15% cetrimide

dy a a a Qg.JI 1
mMspsranuiakuaisgludaaniy TuuSununawe
10° CFU/mL 3uly
ansarutlaannzilaaileglanuniaviadaanyee
Uaneanednsuadluguiuiaane wiaisenin Foley

catheter

Catheter-associated UTI (CAUTH?  asasaanudahuaiselutaanie TuuSunaaauws

Catheter-associated

asymptomatic bacteriuria"

10° CFU/mL T4l Srufufionnisvesinisuans
agatioy 1 9o (14 > 38°C, Wuusawhning, 1du
USLI0d costovertebral area, Uaanzusy, Uday
neUSanyses, Jaamedn) MAntundeanladuns
aunanedaanziaus 2 Suufiintuly @utuild
anvaudusud 1) Inglusuiidernsifuiufinnae
giueg visenanagaIueania LAY 1 Tu
mInsranudenuadidelutiaannzanmsaruilaans
TuUSinadaust 10° CFU/mL 3l Taglsidiennisvde

9INTLENIVDY UTI



1.8 navsauselevuinininazlasuaineudve (Expected benefit and
application)
Werdudayalunisinnsanuwuimujifuasgudmsutuneunsldaisaiu
Jaenig ieliiinUssaninmasansiegUle inatnafusiegUietasiign
1.9 qﬂaiiﬂﬁa'ﬁ]Lﬁﬂ%uuazmmn'ﬁuﬁlﬂ (Obstacles and strategies to solve
the problems)
- = o S v o = i o § val P
\eanniivesthendsilunis@nwmaieuns e1vvhlvidanuranndoulunis
Tdewhanuaronls uidgmlaeniunsivaeumuvedieds 4 9hgvihanuagen
Aa A ) ! Y- L3 Y Y Y Yo Qv Y go’
nilegiiiganevsold wazUsymduiusunnduaznguraluvegUigliudeiinn1sideane
anuazealnanuavseliiiieme
Puugiieiiasinguetalimiiiuiilosainanuuanaidlunissudisnulunesdae
J é( [ o a Y a (4
#1149 9 AvduiuIURsuarnsanaulaveunme
\WesnaudeilingrdesiuyamnsvangleuazaneviesUiy J99esedeain
sdle nslimnuiuazinmunisufifaumandnnisiminansTiduunnsgiudiesiu
AoslinsUssnduiusivideys esultgtuneunuidey nseusukazliauinisldangeaiy
Jaaniy wayiimsdsdaanizasiamedongnaesiuinmg werua dnAnwiwnmduag
W nthndnetestunegUie o
AUaelasunisldansaulaanzlaglidndu Jestuuazudlulagasiinnsmumude
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nsAnsiSsuisunsiararernseurielaanzieienihanede
(antiseptic solution) videansazaneUaeaide  liawnsoaguldhmslithewhaeidod
Usvdnsnmlunsandninsiaidomadullaamzuazgifmanivamiafauuadizely
Haaz (e 1)

Tud 1994 Carapeti wazanz?  nawsworandns Wisudieusasinsinde
maduilaanzanmsaansaiu (CAUT) Tufithounundaenssuiimaeamudaanyieuri
FFRIUIL 156 AU 5319 sterile technique Bwseneude rinsimansaugaiiovasa
7o mm??aﬂqm 14 strict aseptic technique aaeanIsiERan1s sauludenIsiANuazen
sourielaanziethemanasy (Savlon® solution Useneudae 0.3% chlorhexidine
sluconate ua¥ 3% cetrimide) ke clean technique FaUsznoudie Aviniman1sanugeile
dxon  uaviAwazenseurietlaanzieiazen (tap water) WUERTINSRALTE
madudaanzainnisaaneauvesisasngaluuansaiy

Tul 2001 Webster wazanus™  anUssinaesanside wWisuiilsuaiuynues
wuafideludaanzvesiiinginssuiinaneautiaaniziouviridaviaaondiuiu 436 au
sywisnsThenuazemseuielaazsetinegnsnde 3% chlorhexidine sluconate ffuti
aze1n (tap waten) wuhmnmmnueswueiSelullaansi 24 dilumdieaneanl
wanAnafiueg 1 lidedAyn9adinsendng 2 nau (OR 0.88, 95%CI [0.45-1.72]) 2NN1SANW
i Liwugihlihanuazonseurielaanzmetensndefiodesiumsindomaiu
Jaamzlugiiananeanu

Tt 2008 Cheung wagany™ 9nans1sasgUssrvuiy WisuweuaiAnisninis
amL%@WNLﬁu{]aanzﬁuaa;ﬁqqmsﬁ‘immamuﬂaanz’Luamuﬁmaﬂqqmsﬁimu 20 Au
sswismsveazonseurietlaansiieinengnde 0.05% chlorhexidine gluconate
futharvennUaende (sterile water) Wudwqﬁ’amiaﬂmaamL%@Vlwﬁu{]amwiajLLmﬂGiNﬁu
(OR 1.47, 95%Cl [0.03-81.55))

Tul 2009 Nasiriani wazauz™ 91NA15150U5FBaAWBNIY LW UTBUSAIINTSER
L%yamaLﬁuﬂammt,azmmﬁmt,mﬁL%‘Usluilaanzﬁuaﬁﬂaau%‘n%ﬁﬂwawmuﬁaanzdauﬁﬂ

HIARINUAU 60 AU SeINnTinAudzeInTeuvielaanzietnendie  povidone-



iodine solution iU Waxe1n (tap water) wudr augnveswuafiseludaaiziloeany

o w a

aueanliunnaeiuediveddgyeaifsening 2 nqu (OR 1.25, 95%Cl [0.34-4.64])

1wl 2009 Al-Farsi hagaug® nUsemalauinUssuifisusninisiiauuadise
Tullaanzvesifihoinildsunmsmulaansiviesgnidy  dnou 186 au  szurinesmsi
mNLazeInEeennde 10% povidone-iodine solution futhazvennUaenide (sterile
water)  wuindnsinmainuuaiideluliaansveniaenguliuandsiuetieditedidymig
GA

17)

U uzkaya warAne!” 1nUsEwegsi Wisuieudnsnishneniusiu

Yaazanmsaaeai (CAUTY) ludthedinfieglunesfviagthenin $1uwu 122 au
F¥WINNITIALEZDIMAY 0.05% chlorhexidine, 10% povidone iodine wazidzen

Uaoalde (sterile water) WuERIINSAAeNIALTdaIZINNITANAYAIUYBIVINEN

N v o

nauliunnensiuegalided1fnynieats

= Ao v o & a a Y : \ . Ay | Ay
msfinwldunndeunfiieuiu antiseptic solution dudunuinfiveyaainuszwme

[y

TUsana(Fernandes C. et al,, 2009) ualianunsarirtarddvatudulduaziidodnianig

v

AMy1Aslfivayannadans

Y

MndeyaluvargmsAnwideuvthiivwldulvlunaseiiuinisyhenuazeinseu
yiedaaniznauAa@aIuA8ung2LT e kivIeandnsINISAnRanLRutda s ean
wupdseludaane agndlsfinundsliinelinsfinyulseuiieulungugiasengsnssy
[} PN a = [~ 1 v a a =
fagnssy  warluvedUiedngs  FulunqudUlenignaaaiulaanviniign SR

avad v =] v 4 1 v = £
LLUQVINﬂWiUQUG}ﬂENVL@JNM’]@iE’]u“U@L"\]u SLUINWEJ']U’]a"\!W’m\‘]ﬂimLENLLW@%VI@QU’JB&JﬂW{L%

o
a v o = A

ahengivensrasutasiindeunflaglifidervuanduszidovninsgiy  nsAnuniiddl
aUsEasdiieNgatinnsianasenseuviedaavsieunie  lidesniniiensiie
lowa  dieweraey  TunisangUfinisainisiauuafiselulaanisvsanisinioniasiu

Jaanzannangaiuy



Study | Population | Intervention Control Result OR
(95%Cl)
Carapeti| Prospective/ Sterile Clean There was no significant 0.84
etal., n=156 technique technique | difference in the P>0.1
1994 Patients -4 min. scrub | clean if visible| incidence of UTI
(UK) undergoing | ~8°WnupP soiled Sterile: 7/74 (9.5%)
general - sterile gloves . No gown Clean: 9/82 (11%)
surgery - aseptic - Non-sterile
technique gloves
-0.3% CHG -Tap water
and 3%
cetrimide
Webster| RCT/ n=436 [0.1% CHG Tap The incidences of UTI 0.88
etal., Pregnant water were similar (0.45-1.72)
2001 women Water: 18/219 (8%)
(Australia) Antiseptic: 20/217 (9%)
Cheung | RCT/n=20 [0.05% CHG Sterile There was no statistically 1.47
etal, Elderly in water significant difference in  |(0.03-81.55)
2008 home care the incidence of
(China) symptomatic UTI
Water: 0/8 (0%)
Antiseptic: 0/12 (0%)
Nasiriani| RCT/ n=60 Sterile water |Povidone There was no statistically 1.25
etal, Women iodine significant difference in  |(0.34-4.64)
2009 undergoing the incidence of
(Iran) gynecological symptomatic UTI.
surgery Water: 6/30 (20%)
Antiseptic: 5/30 (17%)
Duzkaya| RCT/ n=122 | 0.05% CHG |Sterile There was no statistically | P >0.05
etal., Patientsin F10% water significant difference in
2017 PICUina povidone CAUTI rates.
(Turkey) | university iodine 0.05% CHG: 2/42 (4.8%)
hospital 10% povidone iodine:

6/40 (15%)
Sterile water: 3/40 (7.5%)

sauviaUdaniznauniagdiulunisandansin1sananiaautasn?

A1519% 1. n1sAnE luafaNgINUUSEANSATWYBIaTazaeNldinAduaZan

(1215, 17)
-7
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= ax aov
UNN 3 950137998
3.1 5UuUUN1539Y (Research design)
M9 mnaes (Experimental study) dnwagidu therapeutic trial Wisuiiguidu

non-inferiority trial

3.2 52108U35n119798 (Research methodology)

Uszn3 (population) wazAI9e19 (sample)

nqunasilunsaaidandianfne (Inclusion criteria)

1. fUwerguinnii 18 Yusysal

2. ftheildsunsmansaiuilaaniziiviesanidu wedtiemluuazvedasingfives
AN
9183n55% ARenssuuazAaenssulszam uarsulilulsaineiua

3. fUeiiBusendnsiumsivesemuies visldsumnuBusenliidrsmnisidean

Awnulaeveusssulunsaingtelianusalininususeudisiunsideimenuiesla

L4 = = . . .

ngnauailunisAnidanaanainnisine (Exclusion criteria)

1. gireldangaruldaanzegiay

2. gihgillsamaiulaanzegivn Wy hilumadulaaniy, iemadulaaizgasiu
Tdvpanlunanulaang wioll suprapubic cystostomy
AUAedl significant bacteriuria Al iuknvaINsldaau
Y AV Yo aa o ‘&J v oA a -’-&J a
AUrenlasunsitadelasiuiniimsfadeonaiutaanis
AreiuseiRwiheueiasu

Adrenlduilannldievhenuazeaviialaneuaiaeaiudaany

N o AW

AUreifluueravaiutaanizeendou 2 Ju wu fleimaeaiulaansiionu

Yaane 24 $2lu4

watlalun1sgudaagne (sample techniques)

Target population  fthennseildiunsmasauiaanzlulsmeniagpnansad

Sample population Q’ﬂwﬂqfmaﬁlé’%’umsmmamu{]amazﬁﬁaqgﬂLau m{{ﬂ’mﬁ"’ﬂﬂ
wazverUIeINgAveNUNDYINTIY AaensulasdAaenssuusean

TugrasaulquIsy W.A.2561 — lROUNUAIAL W.A.2562
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3.3 YUINA20819 (Sample size determination)

T3 munruniegelngmanuLanaUlanI@nisiia significant bacteriuria
7i catheter-day 5 9nuUs 2 & Tiludasesiedu (proportion difference between two
independent samples) Lilasanusnegnadu 2 ngu usaznguldiunisianuazen
WShnseuelaansaetiesmaiute ldgns Binary logistic mixed effect regression
deswniinmsTanaidu binary outcome Gludolidl sienificant bacteriuria) TneSana 3 ada

(FUN 1,3, waz 5 vasnisaasarudaaiy)

N per group = (Zi.a + Zip)° x (1+(t-1) P)

tx| A?

02
02 = Py(1-Py) + P,(1-P,)
PZ = P1 + A
ANRUAAT

a = 0.025 for 95% confidence level

™
I

0.1 for 90% power

Zia 1.96

Zp = 128

fx]'mﬂ’mﬁm'fa;ﬁaL{ﬂ]/aaéfw,ﬁamqﬂ’amiahm significant bacteriuria 71 5 undann
anwau oA P1 (n=30)

Py = Proportion of significant bacteriuria Tuﬂa"m‘m“ﬁf Savlon = 0.25

P2 = Proportion of significant bacteriuria 1uﬂ6jm7l|5[fi’f normal saline

solution = 0.27

A = fMuAA1 acceptable margin difference = 0.1

0° = (0.25x0.75) + (0.27 x 0.73) = 0.3846

t = 3 (7 significant bacteriuria 3 ﬂ%’jﬂ‘ﬁ 1,3, Lay 5 JUUDINITANE18EI)
p = within-patient correlation ivuAeA1 0.5

Aalld n = 270 Ausiongy
wazilawialan1aveenTs drop out kel AIAIIENGNAE 10%

N = n/(1-dropout) = 270 / (1-0.1) = 300 AuFONGY

lagasUagsodly N Mavun 600 A
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ISP v

1AgIUINFIBE1TFUTINIALTINITIATIZIALUY intention-to-treat analysis @

q

) oA oA o o a ¢
YUINAIDENNUNNGUYN drop-out %138 Loss-to-follow up ponlUaginnsIATIERLUY

per-protocol analysis

3.4 YunaulunIsAIUNISIRY

1. Yuasingusvasd Juneuniside Uselewuigtheasldsu siufwmatnafesdiions

2. fnUsedd a9avsenemuuutuiinteyasiuvisUseiinsuiingngdiige

3. wustreeeniuaengu (stratified allocation) ngunialdsuansazansusviasy
wagdnnaulasudnndeunilunisvianuazenadinausewielaansiouldateaiy s
o = a v v A ° & Y Y v =
InassiieanenilaglvivediendunlmhenvihanuaseiaiaesdidnuasvosUisndenas
M Wy veUigingadaenssudsean 1 anu 2 vediedngre1ysnssy 1 afu 2 veyUae
91850558 1 Aiu 2 enviu VeswnilukasvedieingadaenssunlifiverUissuuiuid
anwuzveUndgndaty msduidenliverdUlsusazaiilonalasutevhany
azonudazyiaiigdulpenisdvaain

4. InwsgingviAEazaInlElun1TIde asazangurnaaulayiinfer

= v v a P o o - 4 ] Y a

wisdlinviewmnidukasregUls nndun 1 veuseu  luniseninavldansazaneviinle
1 Yaa o ‘ﬁl ! = U d‘ ¥ ! ¥ ¥ % a Y ¥
neuagliisduaanieguidenasntananiludisiu IneviosnidunazynrerUieayly
ansavangaduiunn 3 wenllauasuszeslianAnw1ide (N51d 2) wasgviinnsidelila
< Y o A V1 v L '
Wugninistaenyuieumonuieng o

5. NIgUIuNSUenNBueey (Informed consent process) HRdenanasiuy
5UN8I18AZLDUAYDILATINS AN UL ININE 1AYLOS U UALLDYNRINALNTLVIND

Y

v
a =

grenadasiaviun  uasnafiendasiiniy eranainsiiansauagiilonadndulaniediies
Tasinulasinisvselyl dewszannululuBusen  mingUleldanunsalvianuduseud

TUMTIIYMLRULLY FIT8zveANUBUYBNINFUNULAg YR USTTY
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ioudi

1 2 3 4 5 6 7 8 9 10 | 11 | 12

ER S S S S NSS NSS | NSS S S S
M ICU1 NSS | NSS | NSS | NSS NSS NSS | NSS | NSS | NSS | NSS
M ICU2 NSS | NSS | NSS | NSS NSS NSS | NSS | NSS | NSS | NSS
NSICU1 NSS | NSS | NSS | NSS S S S NSS | NSS | NSS
NSICU2 S S S S NSS | NSS | NSS S S S
S ICU NSS | NSS | NSS | NSS S S S NSS | NSS | NSS
MM Ward1 S S S NSS | NSS | NSS S S S NSS | NSS | NSS

MM Ward2 | NSS | NSS | NSS S S S NSS | NSS | NSS S S S

MF Ward1 S S S NSS | NSS | NSS S S S NSS | NSS | NSS
MF Ward2 | NSS | NSS | NSS S S S NSS | NSS | NSS S S S
SMWardl | NSS | NSS | NSS S S S NSS | NSS | NSS S S S
SM Ward2 S S S NSS | NSS | NSS S S S NSS | NSS | NSS
SF Ward1 S S S NSS | NSS | NSS S S S NSS | NSS | NSS
SFWard2 | NSS | NSS | NSS S S S NSS | NSS | NSS S S S

Abbreviations: ER, emergency room; M, medical; S, surgical; NS, neurosurgical; MM, medical male;
MF, medical female; SM, surgical male; SF, surgical female

M15197 2. uanIaNTEuLazIINLIIENldIANazaInTeuvieUaaIznauAagaIY

6. Aldangarulaanvfeunnduseditny  vietindnwiuwmd  Faglasunis
ausHfgiutaUrasnImagaIudaaiy Tunsumsldaigailu nsguaangadIy azn1s
fufegelaanydnsin

v & ! & A = 129

7. Aiudaanedmnaunsiefsneiuia  visedhiene1uia  daglasunis

ausAgIUTuReu NsguaaIEaIl Lasn1sinudegdaaizdinsa
[ ' & o A [ U

8. nulaamgdmmiamneide Jun 1, 3, uay 5 nAaITANEYEIU (TULINVBINTS
aanganuiuiluiui 1) mndlagldsunsaenasaulaanznouiuil 5 vesnismaivaiu
sunulaanizdinamnzidonounanagaiu Jaanendumeivoavldlunivugiane
dmsunuidy Wvsduiunvugldddmaanaiesliinsaug uwavddludmiosufusinis
Wevisinzenely 2 FiluemunInsgIunisiuadInsIavedlsme I uaansal

[y

9. Hsuidennauldsunsinwimumesgiy msmaneaulidunissuniuns

[ [

AnaulavesunndSnwuagliiiunmdSnwaenavaiudaandias
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10, guuinisluvieansdeqadyiner  wasiwsendeyalinsiuingUlsu
arAUlASUANTAZANEYINAMUELDIATLA L
1. S fAusiduTavsea N sdulafasduindunaanteviauasena i san

nealiansavanevilnty wasudwidelinasniian

3.5 n1359Us2Utaya (Data collection)

AuteyadUisannesnidu  vedtreluwazvediieingfivesununeiysnssy
AaenssuuarAaenssulszay udeyanegad ine iviesfuRin1sgad v Aadyaa
a a 1 L3 1 A a = A
Yre1  Auzumemans  lsmeuagansal  afeuliquisy w.a.2561 fudeu

Y =

wounay w.a.2562 tnefiiufeyauazdiuiindeyafiedaniiun1side
maiuteyanasianavgldwuuiuiindeya Uszneude

351 Demographic data l#fun e o1y lsaUszdii Tsanfenngiiunlsaneiuia
szoznamseglamentia sefihefidsumssnu nsilgunsalaneanu msil
douvadiSetuluiden Usvfamsldeuituginounazsewinmsaanganu

352 Urinary catheterization process Miun Sufinnaneanu Avinvimansldaneaiy vie
fuaeiildaneanu

353 Microbiological data lduA  Srusunezvisveadeiiuenldannszidely
Uaanz uaznanagaunulinesufiiue

354  Outcome data I#un aagUvesdefiuenldmnmamaidelulaanzindnas
significant bacteriuria 3ol WeRasansmivennisnueddnuasSunildsunns
maeaulaanizududinaeiiiady Catheter-associated UTI (CAUTI) visely

(10) 9y Yy A Aa X Y o o Aiy
LASNAUILAYINLNAVUINNTITASANYNIAINUFLDIAN LY

o w

3.6 999MNAMIN1579¢8 (Limitations)

3

ns3detildanunsauntanmsldunenihanuageinseninasingulaiiiasninaiy
LANFINgYRIEsENINEdesrln wazlianunsanunsivasulaintunesuseninnisldans
aw naguaagan  waznsiiulaanvdumdeiildveiaUasndeliunzaunaen

& 1
nsEUIUNNSHSa b

v
v A &

Wesnm ety pragmatic  study  LiesesnsiUSpuiisuUse@nsnaan
(efficacy)  neldnisufuiaulunisshvimervianuunivsedniu vinsidenela

A0UNTNAIAGRNATY  F9971TeTNAlULIAIULANANLALNINTE LTINS ldLATA LA
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| DX | < a ) a wa 2 & v =
a’lﬁlmuﬂaumawa@ﬂ’w aﬂ’Nliﬂmqlﬁ’]EJEWLE]EJ@LL53%UWQUﬂ73UQUWQ3QﬂLﬂULUUGUE]EJUaLW'P]

1UNANILATIZNAE

3.7 M33Aszidaya (Data analysis)

[ 17 a

fudsteyafiuguresithedindutesaimunmuanafusouiasdosay duiu
ToyaaUinauanadumisegiuiazeidossninmieilivd - dmsumsiueuiisudoya
continuous data s¥vindaaenguldadiin Wilcoxon rank sum test wazdmsumswssuiiiey
‘i’ljaa‘ﬂa categorical data ismﬁx‘iﬁaﬂﬂfjﬂ%ﬁﬁa chi-square test %39 Fisher’s exact test
%aagauﬁ&mLﬁsuﬁﬂué’m’]@iai’ﬂﬁmamu (number of events per catheter-day) 4@t
Poisson regression As1zsitadeiifinadeguinisaivesuaiiFelutiaansil 5 fundam
YRR LLasqﬁ’ﬁmszﬁmaamsﬁm%amqLﬁu{]amwﬁLﬁ'wﬁmﬁ’umsmmamu AYTs
univariate Waig multivariate Cox regression model

Insgveyanina1amelusunsumneatia SPSS version 22 uarlusunsu STATA
version 15.1 (Stat Corp., College Station, Texas) fwun P < 0.05 tJutnausiindideddey
NeanAuay power 90% lagasgsinallu non-inferiority study wagivua margin 10%

YLLUY intention-to-treat analysis kagkuy per-protocol analysis
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UNM 4 Nan1539e

4.1 Hoyatuguvasiiiae

Pasgning 12 weulumsdnwn fiffthe 561 meldfunsmansaudaansiive
Forsmuildimuslulsmerapnansaiiasdauautfdunasidadenidniulasiis
Anw dUae 53 Tellnuandiidinaridnesnainlasimsfing lawn duuaselulaanie
waus 10° CFU/mL Sausifunsnueannsmansanu 46 518, Alsaluszuumaaulaanizogiy
5 98, wazdimemuilaanzaegnouniaziuliilsmeia 2 5o vilvindediae 508
seldFunsaulilésunmsviaazeinseurietlaaneshetheusrlasuviotindound
fefiviansamunisnsdelulaaizisdu 19 10

Tngagy Tunuginefilsun1sieseyiluy Intention-to-treat (ITT) analysis 508
518 uvaduefldsunsienuasernsourietlaansietheusasy 250 18 uay
dundeUnd 254 510 uas ﬁﬂwﬁiﬁ%@mﬁmawﬁum Per-protocol (PP) analysis 489 318
wiaduieldsumaiaruazernseuiotaanizdetheumaoy 243 919 wasiundo

Un@m 246 518 (é’fagﬂﬁ 2)

dnwagmanatinvosthodlesudunsinm (519l 3) wui Asseguvetens,
dndruveanmmeuazinandy, fudinanie, Tsauszdm, uardadiuvostneniiuuniise
Tunszuadonlsifianuunnsefussnineaesngy  dmdungazidoaifeatiunsaaga
Jaanzuazmsdnwnlulssmenna wuin - devstlunisaaneaiu, nstasuuTaue,
Srunuiiieldsumsmaneau wazdndruvesditheildameaiutionnit 5 fulduansa
iy

ogslsfnamuinfianuuanssiulunivesivininansldaeamutiaans, vefiae
ldanoantaans, wazveftheisudieliguadendsaniildmansaiy nando  Oan
uwnnduazunmdUszindnldtheusaeunnnniniunde  dnddeunnsTaaringldiunge
wnniheuswaey  Hesgtimmgniduldtheusasumnnminiinge wasvediheingd

91ysnssUiasiaglduneuanaoy eldurunnderiiesegnafedlunisviauagen

(MN5799 2 hag 3)



Enrollment

Assessed for eligibility (n=561)

17

Not eligibility (n=53)

- 46 Significant bacteriuria at

baseline urine sample

- 5 history of urological disease

- 2 Indwelling urinary catheter prior

to hospital visit

Randomized (n=508)

y

Allocated

Allocated to Savlon
(n=254)

Follow-up

Loss to follow-up (n=11)

Analyzed
ITT analysis (n=254)
PP analysis (n=243)

Analysis

Allocated to NSS
(n=254)

Loss to follow-up (n=8)

Analyzed
ITT analysis (n=254)
PP analysis (n=246)

JUN 2. unudawanaszeznisanlivanukasn1swankasgluidazngy (dawdasaindiuoas
A213 CONSORT U a.a. 2010)™2"

AdTsegIuvetTEEEhaitiemaalulaansae 5 Tu (IQR 4, 7) aldunnsnaiu

! ' Y Y Yo [ o A v A
53ﬂ37ﬂa@@ﬂq3~l LLasw_j‘LbEJiafJaz 36 lﬁiUﬂqiﬂ@maqﬂargu{jaaqjgﬂ@ujum 5 LLagaﬂjﬂﬂQNV]

Indeianuareniivuiliuinsusulsmeuiauunnguiltieueasy (115199

3)
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Savlon (N=254)  NSS (N=254) Total (N=508)

Baseline characteristics
Age (years), Median (IQR) 70 (56-79) 68 (55-80) 69 (56-80)
Age group, n (%)

<25 years 4 (1.6) 4 (1.6) 8 (1.6)

25 -34 years 7 (2.8) 9(3.6) 16 (3.2)

35-44 years 18 (7.1) 24 (9.5) 42 (8.3)

>45 years 225 (88.6) 216 (85.4) 441 (87)
Male sex, n (%) 147 (57.9) 142 (56.1) 289 (57)

BMI (kg/m?), Median (IQR)
Underlying diseases, n (%)
Diabetes milletus, n (%)
Cirrhosis, n (%)
Kidney diseases, n (%)
HIV infection, n (%)
Malignancy, n (%)
Neurological diseases, n (%)
Underlying status, n (%)
Bed ridden, n (%)
Sequelae of cerebrovascular diseases, n (%)
Immunosuppressive status, n (%)
Bacteremia, n (%)
Information in hospital
Indication, n (%)
Urinary retention
Need accurate intake/output
Assist healing of perianal wound
Perioperative status
To improve comfort, end of life
Other

Staff who perform urethral catheterization, n (%)

Medical students
Externs
Medical or surgical residents
Urological residents
Unit with catheterization, n (%)
ER
Surgical and neurosurgical ICUs
Medical ICUs
Surgical wards
Medical wards
Admitted unit, n (%)
ER
Surgical and neurosurgical ICUs
Medical ICUs
Surgical wards
Medical wards
Baseline urine cultures
No growth
Contamination
103-10° CFU/mL
Concurrent antibiotic use, n (%)

21.5(18.7-24.2)

81 (31.9)
28 (11)
49 (19.3)
6(2.4)
81(31.9)
29 (11.4)

58 (22.8)
48 (18.9)
37 (14.6)
24 (9.5)

29 (11.4)
166 (65.4)
2(0.8)
34 (13.4)
5(2)
18 (7.1)

128 (50.4)

48 (18.9)

75 (29.5)
3(1.2)

181 (71.3)
12 (4.7)
0 (0)
20 (7.9)
41 (16.1)

19 (7.5)

21(8.3)

51(20.1)
30 (11.8)
133 (52.4)

233 (91.7)
0 (0)
21(8.3)
212 (83.8)

21.5 (18.4-23.4)

74 (29.3)
25(9.9)
56 (22.1)
11 (4.4)
89 (35.2)
20(7.9)

42 (16.6)
39 (15.4)
41 (16.2)
28 (11.1)

28 (11.1)
177 (70)
1(0.4)
33 (13)
1(0.4)
13 (5.1)

91 (36)
123 (48.6)
36 (14.2)

3(1.2)

102 (40.3)
20 (7.9)

52 (20.6)
21(8.3)

58 (22.9)

5(2)
24 (9.5)
81 (32)
28 (11.1)

115 (45.5)

233 (91.7)
1(0.4)
20(7.9)
215 (85)

21.5(18.6-24.1)

155 (30.5)
53 (10.4)
105 (20.7)
17 (3.3)
170 (33.5)
49 (9.6)

100 (19.7)
87 (17.1)
78 (15.4)
52 (10.2)

57 (11.2)
343 (67.5)
3(0.6)
67 (13.2)
6(1.2)
31(6.1)

219 (43.1)

171 (33.7)

111 (21.9)
6(1.2)

283 (55.7)
32(6.3)
52(10.2)
41 (8.1)
99 (19.5)

24 (4.7)

45 (8.9)

132 (26)

58 (11.4)
248 (48.8)

466 (91.7)
1(0.2)
41 (8.1)

427 (84.1)
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Savion (N=254) NSS (N=254) Total (N=508)

Total catheter-day (days), Median (IQR) 5(3.5-7) 5 (4-7) 5(4-7)
Total catheter-day of less than 5 days, n (%) 98 (38.6) 85 (33.5) 183 (36)
LOS 5.5 (4-14) 9 (8-11) 8 (4-11)

AbbreV|at|ons IQR, interquartile range; BMI, body mass index; ICU, intensive care unit; LOS, length of stay
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Savlon group NSS group

Patients with significant bacteriuria / total

no. of patients (%)

Unadjusted Risk

Adjusted Risk

P-

Difference (95% Cl) Difference* (95% Cl) value

Intention-to-treat population
Incidence of significant bacteriuria

on day 5 after catheterization 27/254 (10.6) 34/254 (13.4) 2.8(-2.8t0 8.4) 3.8(-0.1t0 7.8) 0.34
Stratification based on the staff who perform catheterization
Medical students 18/128 (14.1) 11/91 (12.1) -2.0(-11to0 7.3) 0.67
Externs 5/48 (10.4) 20/123 (16.3) 5.9 (-5 to 16.7) 0.33
Residents 4/75 (5.3) 2/36 (5.6) 0.02 (-8.8 t0 9.3) 0.96
Urological residents 0/3 (0) 0/3 (0) NA NA
Stratification based on ward with catheterization
ER 18/181 (9.9) 11/102 (10.8) 0.9 (-6.5t0 8.3) 0.82
Surgical and neurosurgical ICUs 3/12 (25) 5/20 (25) 0(-30.9to 31) 0.99
Medical ICUs 0/0 (0) 3/52 (5.6) NA NA
Surgical wards 2/20 (10) 5/21 (23.8) 13.8 (-8.7 t0 36.3) 0.24
Medical wards 4/41 (9.8) 9/58 (15.5) 5.7 (-7.3 t0 18.8) 0.40
Stratification based on admitted ward
ER 3/19 (15.8) 0/5 (0) -15.8 (-32.2 t0 0.6) 0.34
Surgical and neurosurgical ICUs 5/21 (23.8) 5/24 (20.8) -2.9 (-27 to 21.4) 0.81
Medical ICUs 0/51 (0) 4/81 (9.4) 1.8 (-3.8 to 7.4) 0.11
Surgical wards 3/30(10) 6/28 (21.4) 11.4 (-7.2 to 30) 0.23
Medical wards 16/133 (12) 18/115 (15.7) 3.7 (-5t012.3) 0.41
Incidence of significant bacteriuria
on day 3 after catheterization 7/254 (2.8) 11/254 (4.3) 1.6 (-1.6 to 4.8) 1.3 (-0.8 to 3.5) 0.34
Per-protocol population
Incidence of significant bacteriuria
on day 5 after catheterization 16/243 (6.6) 26/246 (10.6) 4 (-0.9 to 8.9) 3.9(0.3to0 7.4) 0.16
Stratification based on the staff who perform catheterization
Medical students 9/119 (7.6) 10/90 (11.1) 3.5(-4.5t0 11.6) 0.37
Externs 4/47 (8.5) 15/118 (12.7) 4.2 (-5.8t0 14.2) 0.45
Residents 3/74 (4.1) 1/35 (2.9) -1.2(-8.3t05.9) 0.76
Urological residents 0/3 (0) 0/3 (0) NA NA
Stratification based on unit with catheterization
ER 9/172 (5.2) 10/101 (9.9) 4.6 (-2t011.4) 0.14
Surgical and neurosurgical ICUs 2/11 (18.2) 3/18 (16.7) -1.5(-30.1to 27) 0.92
Medical ICUs 0/0 (0) 2/51 (3.9) NA NA
Surgical wards 2/20(10) 3/19 (15.7) 5.7 (-15.2 to 26.8) 0.59
Medical wards 3/40 (7.5) 8/57 (14) 6.5 (-5.6 to 18.7) 0.32
Stratification based on admitted unit
ER 1/17 (5.9) 0/5 (0) -5.9 (-17.1to 5.3) 0.58
Surgical and neurosurgical ICUs 4 /20 (20) 3/22 (13.6) -6.4 (-29 to 16.3) 0.58
Medical ICUs 0/51 (0) 3/80 (3.8) 3.8(-0.4t0 7.9) 0.16
Surgical wards 3/30(10) 4/26 (15.3) 5.4 (-12.2 to0 22.9) 0.54
Medical wards 8/125 (6.4) 16/113 (14.2) 7.8 (0.03 to 15.5) 0.05
Incidence of significant bacteriuria
on day 3 after catheterization 7/243 (2.9) 11/246 (4.4) 1.6 (-1.7 to 4.9) 1.4 (-0.8 to 3.5) 0.35

*AdJusted by indwelling staff (medical student vs other) and unit insertion (ER vs other)
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Incidence rate of CAUTI 95% ClI Poisson regression
No. of event / 100 IRR (95%Cl) P-value
catheter-day

ITT analysis
Total 0.286 0.149 - 0.549

e Savlon 0.196 0.149 - 0.609 Ref

e NSS 0.371 0.166 - 0.825 2.01 (0.51-7.94) 0.32
PP analysis
Total 0.291 0.151-0.559

e Savlon 0.199 0.064-0.616 Ref

e NSS 0.378 0.169-0.842 1.97 (0.49-7.89) 0.34

Incidence rate of SB 95% CI Poisson regression
No. of event / 100 IRR (95%Cl) P-value
catheter-day

ITT analysis
Total 1.72 1.28-2.33

e Savlon 1.36 0.847-2.19 Ref

e NSS 2.09 1.42-3.07 1.46 (0.68-3.10) 0.33
PP analysis
Total 1.75 1.29-2.37

e Savlon 1.34 0.819-2.18 Ref

e NSS 2.16 1.47-3.17 1.48 (0.69-3.19) 0.32

A1519% 5. LERIIRSINSAAENIRUTaaIZaINNSANE@IeEIN (CAUTI) hagdnsIwuaillse

Tudaaniegy 5 Junasanangaiu (significant bacteriuria) (AS3si0 100 Juldansaiu)
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Variables Univariate analysis

Multivariate analysis

HR (95%Cl) P-value aHR (95%Cl) P-value

Age (years)

<60 Ref 0.47

61-70 2.1 (0.76-5.83)

71-80 1.970.64-6.02)

>80 3.2(1.16-8.81)
Female vs male 2.28 (1.22-4.24) 0.01 2.17 (1.16-4.05) 0.02
BMI > 25 kg/m2 1.82 (0.8-4.17) 0.15
Staff who perform urethral catheterization

Medical student 2.54 (0.86-7.46) 2.4 (0.82-7.09)

Extern 3.18 (1.08-9.35) 2.580.86-7.77)

Resident Ref 0.13 Ref 0.15
Unit with catheterization

ER Ref

Surgical and neurosurgical ICUs  2.620.98-7.02)

Medical ICUs 0.550.13-2.37)

Surgical wards 1.830.68-4.9)

Medical wards 1.68 (0.8-3.53)
NSS vs Savlon 1.62 (0.87-3.02) 0.13 1.42 (0.75-2.71) 0.28

Abbreviations: Cl, confidence interval; HR, hazard ratio; aHR, adjusted hazard ratio; ER, emergency
room; ICU, intensive care unit; NSS, normal saline solution
*adjusted by indwelling staff and periurethral cleaning solution

= a ¢ v Ao ' wa ¢ a PN ) Y
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Antiseptic group

Microorganism Savlon NSS Total
(n, %) (n, %)

Coagulase-negative Staphylococcus 1(6.2) 2(7.6) 3(7.1)
Streptococcus species 0 1(3.8) 1(2.4)
Enterococcus species 9(56.2) 11 (42.3) 20 (47.6)
Corynebacterium species 1(6.2) 3(11.5) 4 (9.5)
Escherichia coli 2 (12.5) 3(11.5) 5(12)
Klebsiella pneumoniae 1(6.2) 2(7.6) 3(7.1)
Pseudomonas aeruginosa 0 3(11.5) 3(7.1)
Acinetobacter species 1(6.2) 1(3.8) 2(4.7)
Proteus mirabilis 1(6.2) 0 1(2.4)
Total 16 26 42

Abbreviations: NSS, normal saline solution
M157199 7. WeogaTniluawnwes significant bacteriuria 71 5 Tumnaaanangaiu



26

unil 5 @3UNaN15A9Y afiuTEKa Yadnnauasdalauaiue

5.1 aAUs8Ka
nsfnuidunsinuusniiuandlidiuinnsyhanuarennseurietaanzieun
aeauseiindeiiuszavsnmlidosnithensidoueraoy lunsangufnisalves
wuafidelullaamedi 5 fundsaaea nsfnunidlftheusaeuiinaulaendgununds
nssu Tsswenunaguiasnsal annalng FeUsznause 1.5% chlorhexidine gluconate
LA 15% cetrimide  mamsAnwnildenndastunatsnsanuneuntin®>® uasasnu
WUV meta-analysis? firnusnfinuinnislivhenandelilléinaanuuaiizelutlaazngann

aeanu wazlilalinaansnsnisiaemanudaaizainnsaiavaiu

1 I = S ] =2 a = = &
agalsinny M3fnuilfianuuansiinvatgn1sfnwfiiiuun nanee n1sAnuil
lesuswgiennuannvateusun - laun  gUiedngiuazdierluainuaunangsnssy
faenssu wazdaenssudszam suwllilhenlimansautaansiviesnnidu Jaduiiae
arulngilasunismavaiuleanzlulsmeivianeziiadymaaaeniaaudaangluneg
TR Twragimsfinuisinuyinsfineilunguaninanssinunnaenyns’® gUaewsiy
Puviwdn™®  diegluanuuiviadgees™ warlufeiniieglunesiuiadenin®”
=t VM ¥ & ! ava a ! 1 J =2 = v 1 =i
Feenalilmdungudvanglunvuinase wazdulngiudaznisAnydvuadiegned
i Y Y s Yo w aay 1A = a ¢ a v & = &
Aoutnslesfsdamalimamsatialitiomenasiigadauyiziuls  wenanilnisAnwniilu
msfinwwuug Jfdrsaunsfineidnuauann Insinudeyadussesnalenui 12 e
wawiln1g crossover teantadeionviinasenisiiauuaiiselulaanziineriunisguaane
@1 (catheter care and catheter maintenance) #an1sAnwitidsanunsaeysnulalugUlen

wulunwufuimly Mansunisinwlu acute-care setting

23) o a VLYJO = a
NUTENARDAATLAY  LAVIINTANWITUR  Cross-

Tul 2019 Fasugba uagmug'
sectional, stepped-wedge, open-label, randomized controlled trial Tu 3 Tsaneunaiisl
anwanauaulivainvate laun Tsmeruiaaudvuealngndl 500 wes (saweruna A)
Tssmenuramluawn 200-500 es (sameruia B) waslsmerunaenvuwuialuginil 500
wea Qsanenuia O) wWisueusasinisiianuaiiselulaanisudsmiansaiu wagonsinig
Aamsndermaiuliaazanmsmasad 7 Sundsmaeauilaany Tufihe 1,642
seiilasumsaansaudaanslulsmeiuia  sewnemsvhenuazeaseuriedlaaizeie

Wengide 0.1% chlorhexidine wavdunfeund  wudnquitlduiensinelisnsinisiia



27

wuaniselulaaniz 0.68 Aswia 100 Tuldangaiu sndnguildundeddlansi 1.0 ASwie

o w aa

100 ldangaruegralitudAgynisads wazdnsNsAnomsAutaaglunguild

o

£%
[y

Wgede Ao 0.17 ATwie 100 Juldaneaiu Andnguinldunndeslldnsn 0.45 ATwie

o w

100 Yldaeaiuegalivedrumieadd  warlbifsnenunatiufedainnsiduienaie

<

0.1% chlorhexidine Lag

pglsimudisfiarsanwanisfinwiluntsfinunidlunuuunufeafuiunsanwves
Fasugba wavAuy nudnguildineseusasuiidnsinisiiawuaiiseludaans 1.36
Aswio 100 Fuldaneaiy Mmndnguitldinnfededidnsn 2.09 asase 100 Juldavaiu wakl
nulAuuAnaAueE N HTuEAYN9Eds (IRR 1.46, 95%CI 0.68 to 3.10, P .033) n159Na
nmsanwilligenadesiunisAnwiued Fasugba wagaAue onadunaunansulsuisnnsise
VUIPRATINYUTVRINGUUTEVINTINANAAY  wavtheneiwenldiussuiisuiuiinged

Y v oA Y | = = I3 Py

ANUVNVUVIANNY  NAIAB  NISAN®IVBY  Fasugba wazAetUUNISANYLUY  cluster

. . . v | P & A aa a o =
randomized, pragmatic trial §Usgdmlngjlulsanervia A iWungudUlenilengndes il
AdrenuNundaenssy  nsAnwilldleguasneasBenteyaneniunsldeny fiusluus
aznay wazlunivesnsiiulaanzdwmnaiioindnsnmaiawuafiselulaansdadu
primary outcome 1 7 Jundsananegaiu  aldlemmuanuunaulunisiiudsdnsialidaau

wilidulumunaniaveswnmdivhnissnwune — daugnsinafia - asymptomatic

'
o

significant bacteriuria Tun1sAinwnildaiilenanazirininanuduasela

5.2 4RINNAAAINIUIRE

[
Ao Y o

nsfnwiiiivednineguausents Ysenmsusn viegUagingengsnssulunisdnm
ALLIALUININSANENMNUA LN SERUTHAYaIUevnANuazetn  eglduwndaund
We9aE19LAenlUNISYINANAz e IRsoUNETdaEnanssuzaIAne  39enatdusiudsniu
Pasnanananisanule Usensiass vuinsiag1saatesiululun1sussliumnuwanmng
Y838nTINSAMG e InAUTagEIINMTANEIEEaI (CAUT) sewdnvaeengy Usenisiany
d' aa 1 I & P2 d' ) Sg o d' 7 ) ¥
\HeannIsnisdudunisidenanvegthenivumhevianuazaaiagldlineu Valt%

Jadgsunuunadssmsldwhiunsasngy lneanzladendrfyegradugvininanisldans

awlaan:  wazvedirievivinants  egnlsinunsfnuillainisiesziusulady



28

wandusfutadedng 9 fonafiadugiinsaiveuuafideluliaansil 5 Yundieans
ausetafianuridadomdriuldlfdssaronadnsunin Usgmsailosainaany
uanAsszriadvesthevhauaseeasssiinegsinauinlvgyinldaaulians
anUnTnsinvesihenisaedls egnslsfimudmiluosfiRnsgatmendadudinade
wazspyiiavondeliiannsanuldidhegndaasutarraatunangiaslungule
wazdsznisaniine fuhelunisnwiifsseznanlunismmeauilaansdoudiedy ndnie

AdisEgIuTRITEEEAAagalulaans Ae 5 U (IQR 4, 7) warlifteiosay 36 a3y

[
=

' o a = =1 A Aoy 1 L6
N150DAFYAIUDDNNDUIUN 5 Naﬂ']iﬁﬂ@’]u’ﬂ]ﬂﬁ’]ﬂ’]iﬂﬂﬁgqﬂmﬂmUﬂ@NaﬂjﬂwmmaUﬁmiu

ANTANANYEIUTTE S EU

5.3 Yaauauu
5.3.1 mahlulgluda)un
nsfnuiuandliifuimaheuasernseureilaazieunasamusieiinge
Unf fiussAvsnmlaidesninthensideuswasulunmsangifnisnivesuuaiideluiaannsd
5 fundsmaneanu Tufthedulngildsunsmansamilsmeruia Jududnmadenuis

dusunnnglunisiauinislunisyinainuazenseuriadaaznourinanislaaeaiu

5.3.2 msiluldludearuiveluauinn

nsnwivilunainuaengugtie  laud - ddiensumsldansaiudaansivies
aniu vegUieiluuaenelUieingauatkuneIysnssy Aaenssy uwazdaenssuuseav
ct & o a a &, a & = o
wazavedlulsimeviagainsaldadulsimeruasesunfegiuasidulsasouinmg @l
AnupsInsaluduneunsviinanisiilu aseptic technique wavnisguaaneau saulude
nsienangaiusenileliiiveusd Awansdunanisfnungielunsfinuiidszezialunis
magaudy nuldelusunaneainsudvihlunguthenaaeaiutaaizun g

a

o - o ' Y | Aw o W aa
wAndaniianudssnivuafiseludaanzunnimdmnaeaiuegiveddgymeada
wazonaiarsavihlulssmeuiavundu wu lsmeruianill lsmeuiayuey vievinluve
¥ < dll U Y o = dl
dUledn  iepuvannvangvenguitie  waraunsaimansAnwlulszendldluied
NI4Ty sgnlsimuenadesnualigviinanislaaeauiiinueuarUssaunisallyl
WANANAUINNTN  AIUANNIATFIUVBINTAULAYAEIEINGIT  WAZAIUANNIATFIUYDY

¥ a wa a a b4 I U a o
Vel URn59aTinenlviegluseauiieaiu



29

5.4 a3UNaN15IY
Tumsldmaeaulaaizliiiieslussezdu Weviwinanseme aseptic technique

wavdinisguamuaiulaanseidininsgiu sulvdnmsaenmeaiulaanvesndisliive
Uatud msvhanuazenseuielaaneneuldaeaiusigiindeund (NSS) fussdnsam

lddeenireanasu (Savion) lunisanglinsaivesuuaiiselulaanien 5 Tundsan

NG IR)Y!



UITIUIUNIY

1. Magill SS, Edwards JR, Bamberg W, Beldavs ZG, Dumyati G, Kainer MA, et al.
Multistate Point-Prevalence Survey of Health Care-Associated Infections. New England
Journal of Medicine. 2014;370(13):1198-208.

2. Garibaldi RA, Burke JP, Britt MR, Miller WA, Smith CB. Meatal Colonization and
Catheter-Associated Bacteriuria. New England Journal of Medicine. 1980;303(6):316-8.
3. Lo E, Nicolle LE, Coffin SE, Gould C, Maragakis LL, Meddings J, et al. Strategies to
prevent catheter-associated urinary tract infections in acute care hospitals: 2014
update. Infection Control & Hospital Epidemiology. 2014;35(5):464-79.

a. Scott RD. The Direct medical costs of healthcare-associated infections in U.S.
hospitals and the benefits of prevention. 2009.

5. Thornton Gf Fau - Andriole VT, Andriole VT. Bacteriuria during indwelling
catheter drainage. II. Effect of a closed sterile drainage system. (0098-7484 (Print)).

6. Gould CV, Umscheid Ca Fau - Agarwal RK, Agarwal Rk Fau - Kuntz G, Kuntz G Fau
- Pegues DA, Pegues DA. Guideline for prevention of catheter-associated urinary tract
infections 2009. (1559-6834 (Electronic)).

7. Liippo J, Kousa P Fau - Lammintausta K, Lammintausta K. The relevance of
chlorhexidine contact allergy. (1600-0536 (Electronic)).

8. Keni N, Aras M, Chitre V. Chlorhexidine allergy due to topical application. Indian
Journal of Dental Research. 2012;23(5):674-6.

9. Drugs.com [Internet]. Savlon antiseptic liquid Information from Drugs.com;
c2000-10 [Updated: 2017 November 3; Cited: 2017 November 20]. Available from:

https://www.drugs.com/uk/savlon-antiseptic-liquid-leaflet.ntml.

10. Centers for Disease Control and Prevention (CDC), Urinary Tract Infection
(Catheter-Associated Urinary Tract Infection [CAUTI] and Non-Catheter-Associated
Urinary Tract Infection [UTI]) and Other Urinary System Infection [USI]) Events. Device-
Associated Module, UTI. Atlanta: CDC. January 2017. Available at

https://www.cdc.gov/nhsn/pdfs/pscmanual/7psccauticurrent.pdf.

11. Hooton TM, Bradley SF, Cardenas DD, Colgan R, Geerlings SE, Rice JC, et al.


https://www.drugs.com/uk/savlon-antiseptic-liquid-leaflet.html
https://www.cdc.gov/nhsn/pdfs/pscmanual/7psccauticurrent.pdf

31

Diagnosis, Prevention, and Treatment of Catheter-Associated Urinary Tract Infection in
Adults: 2009 International Clinical Practice Guidelines from the Infectious Diseases
Society of America. Clinical Infectious Diseases. 2010;50(5):625-63.

12. Carapeti EA, Andrews SM, Bentley PG. Randomised study of sterile versus non-
sterile urethral catheterisation. Annals of the Royal College of Surgeons of England.
1996;78(1):59-60.

13. Webster J, Hood RH, Burridge CA, Doidge ML, Phillips KM, George N. Water or
antiseptic for periurethral cleaning before urinary catheterization: a randomized
controlled trial. American journal of infection control. 2001;29(6):389-94.

14. Cheung K, Leung P, Wong YC, To OK, Yeung YF, Chan MW, et al. Water versus
antiseptic periurethral cleansing before catheterization among home care patients: a
randomized controlled trial. American journal of infection control. 2008;36(5):375-80.
15. Nasiriani K, Kalani Z Fau - Farnia F, Farnia F Fau - Motavasslian M, Motavasslian
M Fau - Nasiriani F, Nasiriani F Fau - Engberg S, Engberg S. Comparison of the effect of
water vs. povidone-iodine solution for periurethral cleaning in women requiring an
indwelling catheter prior to gynecologic surgery. (1053-816X (Print)).

16. Al-Farsi S, Oliva M, Davidson R, E Richardson S, Ratnapalan S. Periurethral
Cleaning Prior to Urinary Catheterization in Children: Sterile Water versus 10%
Povidone-lodine2009. 656-60 p.

17. Duzkaya DS, Uysal G, Bozkurt G, Yakut T, Citak A. Povidone-lodine, 0.05%
Chlorhexidine Gluconate, or Water for Periurethral Cleaning Before Indwelling Urinary
Catheterization in a Pediatric Intensive Care: A Randomized Controlled Trial. Journal of
wound, ostomy, and continence nursing : official publication of The Wound, Ostomy
and Continence Nurses Society. 2017;44(1):84-8.

18. Glueck DH. Sample Size Calculations in Clinical Research 2nd edition by CHOW,
S.-C,, SHAO, J., and WANG, H. Biometrics. 2008;64(4):1307-8.

19. Moher D, Schulz KF, Altman DG. The CONSORT statement: revised
recommendations for improving the quality of reports of parallel-group randomized
trials. Annals of internal medicine. 2001;134(8):657-62.

20. Moher D, Schulz KF, Altman D. The CONSORT statement: revised

recommendations for improving the quality of reports of parallel-group randomized



32

trials. Jama. 2001;285(15):1987-91.

21. Moher D, Schulz KF, Altman DG. The CONSORT statement: revised
recommendations for improving the quality of reports of parallel-group randomised
trials. Lancet (London, England). 2001;357(9263):1191-4.

22. Huang K, Liang J, Mo T, Zhou Y, Ying Y. Does periurethral cleaning with water
prior to indwelling urinary catheterization increase the risk of urinary tract infections? A
systematic review and meta-analysis. American journal of infection control.
2018;46(12):1400-5.

23. Fasugba O, Cheng AC, Gregory V, Graves N, Koerner J, Collignon P, et al.
Chlorhexidine for meatal cleaning in reducing catheter-associated urinary tract
infections: a multicentre stepped-wedge randomised controlled trial. The Lancet

Infectious Diseases. 2019.



FWIAINTAUNNIINY 1Y
CHuLALONGKORN UNIVERSITY



Yo-ana
U ey U 1A
gn1une

AN1ANE

UsedInnL e

Sarin Khahakaew

5 January 1985

Bangkok, Thailand

Faculty of Medicine, Chulalongkorn University, Bangkok,
Thailand

Internal Medicine Residency Training, King Chulalongkorn
Memorial Hospital, Bangkok, Thailand

116 soi 132, Ladphrao rd., Klongchan, Bangkapi. Bangkok, 10240



	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	สารบัญตาราง
	สารบัญรูปภาพ
	คำอธิบายสัญลักษณ์และคำย่อ
	บทที่ 1 บทนำ
	1.1 ความสำคัญและที่มาของปัญหาการวิจัย (Background and rationale)
	1.2 คำถามของการวิจัย (Research question)
	1.3 วัตถุประสงค์ของการวิจัย (Objective)
	1.4 สมมติฐาน (Hypothesis)
	1.5 ข้อตกลงเบื้องต้น (Assumption)
	1.6 กรอบแนวความคิดในการวิจัย (Conceptual framework)
	1.7 การให้คำนิยามเชิงปฏิบัติที่ใช้ในการวิจัย (Operational definition)
	1.8 ผลหรือประโยชน์ที่คาดว่าจะได้รับจากงานวิจัย (Expected benefit and application)
	1.9 อุปสรรคที่อาจเกิดขึ้นและมาตรการแก้ไข (Obstacles and strategies to solve the problems)

	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	บทที่ 3 วิธีการวิจัย
	3.1 รูปแบบการวิจัย (Research design)
	3.2 ระเบียบวิธีการวิจัย (Research methodology)
	3.3 ขนาดตัวอย่าง (Sample size determination)
	3.4 ขั้นตอนในการดำเนินการวิจัย
	3.5 การรวบรวมข้อมูล (Data collection)
	3.6 ข้อจำกัดในการวิจัย (Limitations)
	3.7 การวิเคราะห์ข้อมูล (Data analysis)

	บทที่ 4 ผลการวิจัย
	4.1 ข้อมูลพื้นฐานของผู้ป่วย
	4.2 อุบัติการณ์ของแบทีเรียในปัสสาวะหลังคาสายสวนและผลการวิเคราะห์ข้อมูล

	บทที่ 5 สรุปผลการวิจัย อภิปรายผล ข้อจำกัดและข้อเสนอแนะ
	5.1 อภิปรายผล
	5.3 ข้อเสนอแนะ
	5.3.1 การนำไปใช้ในเชิงปฏิบัติ
	5.3.2 การนำไปใช้ในเชิงงานวิจัยในอนาคต

	5.4 สรุปผลการวิจัย


	บรรณานุกรม
	ประวัติผู้เขียน

