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# central bne infection can ocour where the kne enters the body [left),
andlfor in the bload (right).
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= KaBetripeg mou KATAANYOUV O€ LEYAAO ayyELO (Avw Kol KATW KOLAN
PAEPR, BpaxlokedaAlkeC PAEREC, Eow odayitidec, UTTOKAELDLEC, €Ew
AQYOVLEC KOL KOWVEC pnpLaiec pAEREQ)

e Xwpic urmmtodoplo kavaAl (mpoocwpvol KOK)

e Me urtoboplo kavaAl (r.x kaBetrpag tunou Hickman)
e [MANpw¢ epdutevpevol KaBetnpeg (Port-a-cath)
e [epLdeplkd eloepyOEVOL KEVTPLKOL KaBetripeg (PICC)
e KabBetnpeg alpokabapong
= XpnoeLc: xopnynon vypwyv, ¢apaKkwy, TTAPEVIEPLKAC dLatpodnc,
apaAywywyv alpatoc, atpokabapon, alpoduvapkn napakoAovBnon



Ayyewakn NMpoomnélaon

MEYEDN - SLapeTpoc & alpatikn pon

KEDAAIKH 6mm 40-90ml/min
BAZIAIKH 8mm 90-150ml/min

MAZXAAIAIA 16mm 150-350ml/min

. | YNOKAEIAIOS 350-800ml/min
ANQNYMOZ 19mm 800 - 1500ml/min
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* Eival cadwc n mMAEOV ATPOLUUOTLKE.

* Meta tnv mapokevinon thc AEPac pe
Aemtt) BeAovn npowBeital otov AUAO TNC
ATPAUUATIKO USPOPINO oUpPHO KOl ME
odnNyo TO TeAeutailo yilvetal tomobETnon
TEALKWC TOU KaBetnpa.



Torukn avatlcOnoia (av o acBevic €xel entinedo ocuveidnonc)
Nopakevinon cVpdwva Le ta odnyad onueia

Mpowbnon tn¢ PeAdvng, OOKWVIOC OPVNTLKN Tileon oTo
£uBoAo NS oupLyyaC

MOALC €LOEABEL aipa oTn cupLlyya CTOLUOTAME TNV wOnon tnC
Kol adoLlpoUpe TN oupLyya Kpatwvtac tn feAovn otabepn
MpowBoupe peoa aro tn PeAovn to cupua odnyo



MeTtad amo piot KPR Toun tou d€ppatoc pe paxalpidlo oto onueio
eloodov, mpowboupe tov €O6WKO OlooTtoAEéa pe obnyd 1O cupua.
MpocExoupe va KNV Tov wOnoOoUE Mapamavw omo To MAKOC €KEVO
TIOU XPELOOTAKALE yLa va EL0EABOUE OTO ayyeilo pe TN PeAOVN

Meta tnv adoaipeon tou OSlaotoléa, pe odnyo kol TAAL To olpua,
npowdBeitaL o kaBetrpog
H mpdén tng tomoBetnong teAswwvel pe tn otabeporoinon (St
ocuppadnc) Tou kabetnpa
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Evdeifelg: Amotelel tnv mpwtn emloyn
AOYW TNC €UKOANG TpPOOTEAAONG TOU
ayyeilou.

Avtevdeilelc: MponyouUEeVN XELPOUPYLKNA
enePPaon n otoplkd BpopPwong Tou
dAeBlkoy  SiktvoU oto onueio
TMPOOTIEAAONC KAl LOLALTEPOTNTEC OTNV
avotopia Tou TpaxnAovu.

MAcovektpata: Mikpo¢ kivbuvog vyl
nveuLoBwpaKa

Melovektipata: Asv umtapxouv
EmumAokég: EpPoAny aépa, Tpwon
Kapwtidag, mvevpoBwpakag, appuduieg
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STERNOCLEIDOMASTOID
MUSCLE
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= INTERMAL
JUGULAR VEIN



Evbeielg: Ocewpeital  WBaviky ya
KaBetnplaopo, emeldn eival peyalo
ayyeto.

Avtevdeielg: OpouPBwWOELC,
TOAUTpaUMOTIOC HE TPAUHOTO OTOV
Bwpaka.

MAeovektipata: Ob&nyd avaTOULKA
oToLXEL

Mewovektipata: AuokoAia Tieong oe
MepUTTWOoN atpoppayiog

EmunAokég: NMveupoBwpakag, Tpwon
uTtokAeLldilou aptnplacg, appuBuieg
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Oéon

MAgovekTipata

Melovektipato

‘Eow opayitda pALBa

Meyalo ayyeio

EUKoAn evtomion

EUKoAn mpooméAaon

Juvtoun guBeia npoéoPacn otnv avw
KolAn PpAEBa

EAat. Kivbuvog nveupoBwpaka
BéAtiotn emdoyn og Slatapaxeg mRENc

Tpwon kapwtidog

Anoduyn O nayvooapkia pe oxL cadn
QVOTOULKA OplaL

Avoavetia yla Tov acBevi

AUokoAn n emkalun

EUkoAn n Aolpwén

AuokoAia €Tl TPAXELOTOUAG N
TPAUMATOG OTO Ao
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Oéon MAsovekTpata Melovektipoata
YrnokAeidLog PAEBa Meydlo ayyeio Fewtviaon pe kopudn mvevpova —
YPnAég poég uypwv nveupoBwpaxkag
EAotT. GUXVOTNTA EMUTAOKWV Tpwon urtokAeidlag aptnpiag
Awatipnon emkaAvYng Avokolog o £Aeyxog aupoppayiag

ALlyOTEPO TEPLOPLOTIKA YLa TOV acBevi
EAdxLotn cu)v. Aoipwéng

BEATLOTN EMAOYI OE UTTOYKOLLLLKA
kotanAnéia

Anoduyn os unoarpia







Evéeifeig: Aduvapia mpoomnélaong twv dvo
QVWTEPW 06wV, atlpoppayikn dtabeon.
Avtevédeigelg: Opoquon ™ng unptouaq
dAEBag, aKpatewL oupwy, nponvouuevn
XEPOUPYLK  emMéuPacn  OTO0  oOnueio
T(POOTIEAQCNC.

MAeovektrpata: EUKOAN mpoomélaon
Mewovektquata:  DAefkn Gpoquon,
a5uvauta Kapyng tou modlou (T[OU propet
vaL €lval EVOXANTLKO yLa TOU appwoTou Tou
€xouv enadrn pe to mepBailov).

ErumAokég: Tpwon veupou 1 pnplailog
optnpelag, alpdatwpa Kot Kivbuvog  yla
Aotpwén.
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MAgovekTpata

Melovektipato

Mnplaia GAERa

B£ATLOTN EMLAOYI O€ UTTOOYKOLULKNA
kotanAnéia

EUKoAn npocfaon
Meyalo ayyeio
KaAn emdoyn o€ avavnyn

EAat. Kwvntikotnta

Auvénp. OpopBwon

Auvénu. Aoipwén

EUkoANn poAuvon

Fewtviaon pe pnplaia aptnpio
AvokoAn n emukaAvyn
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Proposed Duration of Infurics
Dewice Type
=5d &4 d | 15-30d =¥ a

Ko prefesenoe between
s I peripheral ¥ and US-geided

peripheral 1 catheters

for wee =4 d

W% pubded UE-guided peripheral IV cathater prefered to peripterral 1V
peripheid BV calheber catheter if proposed duration is 6=14 d
it cmsat e i Comral catheter prefermed in criticalty i1l
cutharber of il hesmsdynamic moaftonng is necded Tor &-14 d
Midline cathsber Aidline catfeter preferred to PHCC If peopoced duratios i <14 d

M FRCC prefemed to midline catheter il proposed duration of infucion i =15 d

Temasled catbeter
PG profnmed 1o bemepled
catheber and ports for
infusion 15-30 d
Parl

] [ e [ [

Figure 3. Venous access device recommendations for infusion of periphefdly"€8fipatible infusate.




Peoposed Daseration of Infusbon

=54 &—idd 15-50 d =31 d
Periphesal v
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periphesal B calheles
::ntr.|=| i Central venous catheter prefemed in criticalBy ill patients
vkt of il hemedynisi: meaitaing i needed lor 6-14 4
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PCC FICCs rabed as appeogeiate at all proposed duntions of infusion
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Tenneled catheber For ee =15 d proposed durations 21% d
Mo preferencs amang
Par porl. lunneled calbaler, or
PICC for 231 d

e ] [ |

Figure 4. Venous access device recommendations for infusion of non—peripherally compatible
inleSatES. MHIH:Ann Intern Med. 2015;163:51-S39




Proposed Daration of Infusios
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=5 d H-fid d | JE-30 d =31 d
Wo preferenoe between
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periphead B catheler cithelen if peoposed durakbios i 5-14 d
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Figure 5. Venous access device recommendations for patients with difficult venowus access.
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Figure 6. Venous access device recommendations for patients who requirefreguentphlebotomy.






Amnotedeitat  amd  latpoug, NoonAeuTEQ
EKTIOLOEVUEVOUC otnv Stadikaocia
toroBetnong K.T.

Mou €xouv Ta KATAAANAa  epyaleia
toroBetnong K.T.

AKOAOUBOUV TIC EVOEIKVUOUEVEC TEXVLIKEC
tonoBétnong K.T.

AkolouBouv Ta evOeElKVUOUEVOL UETPA
avtionypiag tomoBetnong K.T.

Mnyn: https://www.vascularwellness.com/central-venous-catheter-lines/




Central line-associated bloodstream infections
at the multidisciplinary intensive care unit of
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X d, Central iated blood: infections (CLABSIs) are frequently d device-related health iated
infections in critically ill patients, causing substantial morbidity, mortality and prolonged hospitalisation.
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Assessment of Knowledge on the Prevention of Central-Line-
Associated Bloodstream Infections among Intensive Care
Nurses in Poland—A Prospective Multicentre Study
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Abstract: The presence of a central venous catheter (CVC) leads to a high risk of blood infections,
which are considered major causes of morbidity, mortality and high medical costs. The aim of this
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Prevention of Central Line-Associated Bloodstream Infections
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Abstract
Central venous catheters (CVC) are used in criti ill pati and offer several
to peri al i access. = ing CVCs have the potential to lead
to blood stream infections, with the risk increasing with an array of istics such as
choice, ion, insertion i and i i based

have led to a significant reduction in the incidence of blood stream infections associated with
CVCs. The ination of ine i i with newer technologies has the
potential to further reduce morbidity and mortality from infections related to CVCs.
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Early prediction of central line associated bloodstream infection using m)
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machine learning

Keyvan Rahmani PhD, Anurag Garikipati BS, Gina Barnes MPH *, Jana Hoffman PhD, Jacob Calvert MSc,
Qingging Mao PhD, Ritankar Das MSc

Department of Research and Writing, Dascena, Inc., Houston, TX

Key Words: Central line-: infections (CLABSIs) are associated with significant mor-
Machine learning bidity, mortality, and increased healthcare costs. Despite the high prevalence of CLABSIs in the U.S., there are
Algorithm currently no tools to stratify a patient's risk of developing an infection as the result of central line placement.
Prediction . . ) To this end, we have developed and validated a machine learning algorithm (MLA) that can predict a patient’s
(cé“;::s";'"e"s”m"d bloodstreaminfection likelihood of developing CLABSI using only electronic health record data in order to provide clinical decision

support.



Data Summary of HAIs in the US: Assessing Progress
2006-2016

Central Line-Associated Bloodstream Infection (CLABSI) 80.000 OTLC ME®

250,000 Clabsi etnoiwg

Prevention Highlights

& Hospitals have made significant progress in preventing CLABSIs-nationally, there has been a roughly 50% drop in
CLABS|s between 2008 and 2016. (Figures 1 and 2)

Figure 1. Changes over time in CLABSI SIR in US hospitals using 2006-8 baseline,
MNHSN 2006-2016
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Abstract

Hospital-acquired infections are emerging major concurrent conditions during the coronavirus disease
(COVID-19) pandemic. We conducted a retrospective review of hospitalizations during March-October
2020 of adults tested by reverse transcription PCR for severe acute respiratory syndrome coronavirus
2. We evaluated associations of COVID-19 diagnosis with risk for laboratory-confirmed bloodstream
infections (LCBIs, primary outcome), time to LCBI, and risk for death by using logistic and competing
risks regression with adjustment for relevant covariates. A total of 10,848 patients were included in the
analysis: 918 (8.5%) were given a diagnosis of COVID-19, and 232 (2.1%) had LCBIs during their
hospitalization. Of these patients, 58 (25%) were classified as having central line-associated
bloodstream infections. After adjusting for covariates, COVID-19-positive status was associated with
higher risk for LCBI and death. Reinforcement of infection control practices should be implemented in
COVID-19 wards, and review of superiority and inferiority ranking methods by National Healthcare
Safety Network criteria might be needed.
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Figure 1. Quarterly National SIRs for Select HAI Types, 2019-Q1 - 2021-Q3
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This report is based on data for 2017 retrieved from The European Surveillance System [TESSy) on 26 April 2019,
TESSy s a system for the collection, analysis and of data on diseases. EU Member
States and EEA countries 10 the system by their di data at
regular intervals.

Executive summary

Key facts:

In 2017, 8.3% (11 787) of the patients who stayed in intensive-care units (ICUs) for more than two days
presented with at least one ICU-acquired healthcare-associated infection (HAI) under surveillance (pneumonia,
bloodstream infection, or urinary tract infection).
Of all patients staying in an ICU for more than two days, 6% presented with pneumonia, 4% with bloodstream
infection (BSI), and 2% with urinary tract infection (UTI).
Ninety-seven per cent of pneumonia episodes were assoclated with intubation, 37% of BSI episodes were
catheter-related, and 98% of UTI episodes were associated with presence of a urinary catheter.
The most frequently isolated mit ganism was F it in ICU-acquired pneumonia
episodes, coagulase-negative staphylococci in IGU-acquired BS|s, and Esc herichia coli in ICU-acquired UTIs.
Twenty-four per cent of Staphyiococcus aureus isolates were oxacillin-resistant (MRSA) and 10% of

Spp. were ide resistant. Resi 1o third-generation cephalosporins was reported in
16% of E. coli isolates, 40% of Kiebsiella spp. isolates and 34% of Enterobacter spp. isolates. Carbapenem
resistance was reported in 15% of Klebsiella spp. isolates, 26% of P. aeruginosa isolates and 64% of

if isolates.

Trends

Trend analysis of yearly median incidence of HAIs acquired in ICUs from seven European countries with
uninterrupted participation since 2008 (Belgium, France, Italy (SPIN-UTI), Lithuania, Portugal, Slovakia, Spain),
demonstrated a decreasing trend for IAP (p<0.001) while there was no clear trend for CLABSI (p=NS) despite an
overall decrease from 2.4 to 1.8 infections/1 000 device-days over this period (Figure 2).

Figure 2: Incidence trend of intubation-associated pneumonia (IAP) and central line-associated
bloodstream infections (CLABSI), seven EU/EEA countries and networks, 2008-2017
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COVID-19 increased the risk of ICU-acquired
bloodstream infections: a case-cohort study from
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Abstract

Purpose: The primary objective of this study was to investigate the risk of ICU bloodstream
infection (BSI) in critically ill COVID-19 patients compared to non-COWVID-18 patients.
Subsequently, we performed secondary analyses in order to explain the observed results.

Methods: We conducted a matched case-cohort study, based on prospectively collected data
from a large ICU cohort in France. Critically ill COVID-12 patients were matched with similar
non-COVID-19 patients. ICU-BSI was defined by an infection onset occurring > 48 h after ICU
admission. We estimated the effect of COVID-19 on the probability to develop an ICU-BSI
using preportional subdistribution hazards models.

Results: We identified 321 COVID-19 patients and 1029 eligible controls in 6 ICUs. Finally, 235
COVID-19 patients were matched with 235 non-COVID-12 patients. We observed 43 ICU-
BSis, 35 (14.9%:) in the COVID-19 group and 8 (3.4%) in the non-COWVID-19 group (D =
0.0001), respectively. ICU-BSIs of COVID-19 patients were more frequently of unknown source
{47.4%). COVID-19 i had an i ity to Icu-Bsl, e i after
7 days of ICU admission. Using proportional subdistribution hazards models, COVID-12
increased the daily risk to develop ICU-BSI (sHR 4.50, 95% Cl 1.82-11.16, p = 0.0012). Among
COVID-18 patients (n = 2356), a significantly increased risk for ICU-BSI was detected in
patients who received tocilizumab or anakinra (sHR 3.20, 95% CI1 1.31-7.81, p = 0.0711) but not
corticosteroids.

[ i Using ively llected Iti itric data, we showed that the ICU-BSI
risk was higher for COVID-19 than non-COVID-1@ critically ill patients after seven days of ICU
stay. Clinicians should be particularly careful on late ICU-BSIs in COVID-19 patients.
Tocilizumab or anakinra may increase the ICU-BSI risk.

Buetti etal Critical Care  (2022) 26:319
https://doi.org/10.1186/513054-022-04166-y

Critical Care

RESEAR Open Access

Different epidemiology of bloodstream S
infections in COVID-19 compared

to non-COVID-19 critically ill patients:

a descriptive analysis of the Eurobact Il study

Niccold Buetti'*", Alexis Tabah®**, Ambre Loiodice®, Stéphane Ruckly®, Abdullah Tarik Aslan’,

Giorgia Montrucchio®, Andrea Cortegiani'®', Nese Saltoglu™?, Bircan Kayaaslan™, Firdevs Aksoy™,

Akova Murat'?, Ozlem Akdogan'®, Kemal Tolga Saracoglu'?, Cem Erdogan', Marc Leone'®, Ricard Ferrer®®,
José-Artur Paiva’'#?, Yoshiro Hayashi”}, Mahesh Ramanan*?5%, Andrew Conway Morris? 282,

Franois Barbier’®™", Jean-Francois Timsit** and the Eurobact 2 study group

Abstract

Background: The study aimed to describe the epidemiolegy and outcomes of hospital-acquired bloodstream infec-
tions (HABSIs) between COVID-19 and non-COVID-19 critically ill patients.

Methods: We used data from the Eurobact Il study, a prospective observational multicontinental cohort study on
HABSI treated in ICU. For the current analysis, we selected centers that included both COVID-19 and non-COVID-19
critically ill patients. We performed descriptive statistics between COVID-19 and non-COMD-19 in terms of patients’
characteristics, source of infection and microorganism distribution. We studied the association between COVID-19
status and mortality using multivariable fragility Cox models.

Results: A total of 53 centers from 19 countries over the 5 continents were eligible. Overall, 829 patients (median age
65 years [IQR 55; 74]; male, n= 538 [64.9%]) were treated for a HABSI. Included patients comprised 252 (30.4%) COVID-
19 and 577 (69.6%) non-COVID-19 patients. The time interval between hospital admission and HABS! was similar
between both groups. Respiratory sources (40.1 vs. 26.0%, p <0.0001) and primary HABSI (25.4% vs. 17.2%, p=0.006)
were more frequent in COVID-19 patients. COVID-19 patients had more often enterococcal (20.5% vs. 9%) and Aci-
netobacter spp. (18.8% vs. 13.6%) HABSIs. Bacteremic COVID-19 patients had an increased mortality hazard ratio (HR)
versus non-COVID-19 patients (HR 1.91,95% Cl 1.49-2.45).

Conclusions: We showed that the epidemiology of HABSI differed between COVID-19 and non-COVID-19 patients.
Enterococcal HABSI predominated in COVID-19 patients. COVID-19 patients with HABSI had elevated risk of mortality.
Trial registration ClinicalTrials.org number NCT03937245. Registered 3 May 2019.

Keywords: Bloodstream infection, ICU-acquired, COVID-19, Enterococcus, Bacteremia
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Central line associated bloodstream infections in
hospitalised children in Greece before and after
implementation of a prevention bundle

*Katerina Mougkou', *Despoina Gkentzi?, Georgia Kourlaba', Sofia Kouni', loannis Kopsidas',
Charalampia Nteli*, Theoklis Zaoutis'#, Susan Coffin*

1 Collaborative Centre for Clinical Epidemiology and Outcomes Research (CLEO),
University of Athens School of Medicine, Greece
2 Department of Paediatrics, University General Hospital of Patras, Greece
3 Paediatric Intensive Care Unit, “P&A” Children’s hospital, Athens, Greece
4 Division of Infectious Diseases, Children’s Hospital of Philadelphia, UPENN School of Medicine,
Philadelphia, PA, USA

* joint first authors.

doi: 10.3396/)IC.v11i3.019.15

In Greece, data on the epidemiology of CLABSIs in
hospitalised adults are limited as reporting systems
are currently under development;*'® most published
data are derived from single centre institutions. Even
less has been published about CLABSIs in high-
risk paediatric populations where central lines are
used, such as the neonatal'' and paediatric intensive
care units (NICUs, PICUs) as well as oncology
wards'?. In addition to the limited knowledge of
the epidemiology of CLABSI, the emergence and
spread of multi-drug resistant organisms (MDROs)
in Greece, in both adults'® and children,'* increases
the need for microbiologic data about the pathogens

EAAnvVIKA epreipia N1

‘ episodes were recorded. The overall mean CLABS| rate w infections per 1000 CL-days, and the CLU ratio was 0,31, CLABS rates were 6.02
in NICUs, 6.09 in PICUs, and 2.78 per 1000 CL-days in ONCs. A total of 123 pathogens were isolated. The most common pathogens were

Kouni, 5., Tsolia, M., Roilides, E., Dimitriou, G., Tsiodras, S., Skoutelis, A., . . . the PHIG i {2018). Establishi ionall: central line-
infection data for patients in greece. Journal of Hospital infection

T incidence for CRBSI and catheter colonization (CC) wasd 19.49 per 1,000 catheter days, respectively.

Tarpatz, A., Aviamis, A., Popaparaskevas, J., Daikos, G. L., Stefanou, I, Katsandri, A., . . . Pefrikkos, G. L (2012). incidence and risk factors for
cenfral vascular catheter-related bloodstream infections in a terfiary care hospital. New Microbiclogica, 35(4), 429-437.

e CLABS! rate wal 118 (9}% C1:9.2-14.8) per 1000 catheter-days,

Apostolopoulow, E., Raftopoulos, V., Finfisis, G., Kithreofis, P., Stefanidis, E., Galanis, P., & Veldekis, D. (2013). Surveillance of device- ]
associated infection rates and mortality in 3 greek intensive care units. American Journal of Critical Care, 22(3), e12-220.

In Greece, high rates of CRIs have
been reported (23, 24). However. to date.
the national CVC colonization rates in
ICUs remain unknown. During the pre- (J

o = Arvanili, K., Lathyris, D., Clouva-Molyvdas, P., Haldich, A. -, Mouloudi, E.,
ceding year of the study, a baseline rate of SynnetakiE.. .. Matamis, D. (2012). Comparison ol oligen catheters and

€ 0% for colonization, and chiomhexidine-impregnated sponges with standard muttiiumen central %
E - = venous catheters for o in
3% for CR-BSIk was recorded in the su- intensive care unil pafients: A mullicenler, randomized, confrolied il
PeETVISINg U ({personal data). These ob- sludy. Ciilical Care Medicine, 40(2), 420-429.

§ Baaixég Apxéc MpoAnwng kar EAfyyou Aoipwéewv

MnynA: Npdypappa: "Baoikeg Apxeg MpoAnwng & EAEyxou Nolpwewv".



CLABSI:

*  Mobvo otnv Apepikn ayyilouv Ttig 250,000 meputtwoelg eTnoilwg, ano auvtég 80,000 otic MEO

*  Zuvbéovtal pe to 12-15% twv BavAaTtwy oTa VOGOKOUELD

*  AuénpEvo xpOvo TTAPAOVAC OTA VOOOKOUELD

*  Auénuévo kootoc voonleiag (kaBe mepimtwon otnv Apepikn Kootilel mepimou 46,000S.
* To voookopeia pe auénuévo mooooto clabsi kpivovtal pn anodotika

*  To tuAua MEO kpivetal pun anodotikod Kal emikivbuvo e moocootd Bvnaolpuotntag mou ayyilouv
10 10%-30% amo clabsi

Toor H, Farr S, Savla P, et al. (March 03, 2022) Prevalence of Central Line-Associated Bloodstream Infections (CLABSI) in Intensive Care and Medical-Surgical
Units. Cureus 14(3): e22809. DOI 10.7759/cureus.22809

K. Rahmani et al. / American Journal of Infection Control 50 (2022) 440—445

Jenks M. et al, Tegaderm CHG IV Securement Dressing for Central Venous and Arterial Catheter Insertion Sites: A NICE Medical Technology Guidance, Appl Health Econ Health
Policy, 2015

Pronovost P., An Intervention to Decrease Catheter-Related Bloodstream Infections in the ICU, The New England Journal of Medicine, 2006



What is a central line-associated
bloodstream infection??

A central line-associated bloodstream infection (CLABSI) is a serious infection that
occurs when germs (usually bacteria or viruses) enter the bloodstream through the
central line. Healthcare providers must follow a strict protocol when inserting the
line to make sure the line remains sterile and a CLABSI does not occur. In addition to
inserting the central line properly, healthcare providers must use stringent infection
control practices each time they check the line or change the dressing. Patients who
get a CLABSI have a fever, and might also have red skin and soreness around the
central line. If this happens, healthcare providers can do tests to learn if there is an
infection present.

MHIH: https://www.cdc.gov/hai/bsi/clabsi-resources.html



Catheter - Related bloodstream infection (CRBSI):

*  KAWVLKOG OPLOMOC TTOU XPNOLUOTIOLELTAL KATA TN SLdyvwon Kot Beparmeio acOevwv.

e XpnoluomoLleital yla €pgeuva aAAA OXL YLt OKOTIOUC ETLTAPNONG

*  Xpelaletal eLOLKEG EPYOOTNPLAKES TEXVIKEG TTOU Sev cupPaivouv mavta, yla va
anodelOel n ox€on tou kaBeTrpa HE pKpoPLatpio

* Tevika 6U0KoAN n diepevvnon pkpoPlatpiog cuvdeodpevng pe KI kot dev
TIPOTLUATAL ATIO EMLONUOUG OPYAVLIOUOUC

K. Rahmani et al. / American Journal of Infection Control 50 (2022) 440—445

Afr ] Thoracic Crit Care Med 2022;28(1):15-19
Infect Dis Clin North Am. 2017 September ; 31(3): 551-559. doi:10.1016/j.idc.2017.05.007.
https://www.cdc.gov/infectioncontrol/guidelines/bsi/background/terminology.html



Central line —associated bloodstream infection (CLABSI):
AmAomolnueévn texvikn Slepevivnong
Xpnotpormoleital yla okomoUg EMLTPNONG

Xpelaletot:

Epyaotnplakn eniBeBaiwon maboydvou amnd k/a aipatog
Ye KI mou €xeL tomoBetnOel >48" kal €xel yivel mpoofacn
Na eivat mpwtonabng pikpofratpia: Aev odpeiletal oe AAAN Aotpwén

Kivéuvog untepektipnong CLABSI 6tav dev eival epdavig pia aAAn tnyn Aoilpwéng mou Ba kataoTtroeL
tnv CLABSI Asuteponabn pikpoflatuia.

XpnotpomoLeital Katd KOpov armnod enNioNUOUG 0pYAVIOHOUC AOYW TNG EUKOALOG TNG TEXVIKAG yLa TOV
PoodLloplopo Baktnplapiog oxetlopevnc pe Kr

K. Rahmani et al. / American Journal of Infection Control 50 (2022) 440—445
Afr ] Thoracic Crit Care Med 2022;28(1):15-19

Infect Dis Clin North Am. 2017 September ; 31(3): 551-559. doi:10.1016/j.idc.2017.05.007.
https://www.cdc.gov/infectioncontrol/guidelines/bsi/background/terminology.html



Since CLABSI

is the more commonly used definition for quality initiatives,

it will be the focus of this tutorial



Fre&vio! XTE6 ETTLp oAV VO
Tov StxXAVpxTog.
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ETripoAuvvon KK — uikpofBiaipjia

B. Irreversible attachment,
aggregation and formation of extracellular
matrix
B
c C. Maturation (woipoavon)
A Adtachment (MigookKdAATCT]) - — /@;__‘y
E. Detachment of planktonic Q.G"—:‘:‘;—-S . D . Maximal thickness
bacteria (XTIOCTTLOLOT] Towowv ;;’ - '9' ' (MEVLOTOTIOINOT Tidxoug)

MK O PBicw TTDOS TNV KUKAOPpooio)

Schachter, NMature Biotechnology 2005;21:361
; BaorxEg ApxéEc Moo Anyn g xar EALy)ou Aorucrsww

Nnyn: Npdypappa: "Baaikeg Apxeg MpoAnyng & EAgyxou NolpwEewv".
V.E.L.M. Gillis et al. / American Journal of Infection Control 00 (2022) 1—9



EPOTH2H

Eivaw n aptia tortoB£tnon KrI, to povadiko pETpo
NPOOTACLOC
oo Aotpwéelc cuvdeopevecg e Kr;



loTopLKO aoBevouC

Kataotaon avooomolnTlkou Tou acBevoug
Oudetepornevia (<500PMN/mms3)

2nueio tormoBetnonc Kr

AldpkeLla kaBetnploocpuov

Metpa avtionyloc Kata Tov KaBeTnpLaopo Kot
KOUTAL TN SLOXELPLON TNG KL o omoritecon conotsoor s

Infect Dis Clin North Am. 2017 September ; 31(3): 551-559. doi:10.1016/j.idc.2017.05.007.
V.E.L.M. Gillis et al. / American Journal of Infection Control 00 (2022) 1-9



Xpetaletal OAIZTIKH poogyyion

otnv nmpootaocio pac Kr amo
AoLpwéeLc

https://www.cdc.gov/hai/bsi/clabsi-resources.html

Toor H, Farr S, Savla P, et al. (March 03, 2022) Prevalence of Central
Line-Associated Bloodstream Infections (CLABSI) in Intensive Care
and Medical-Surgical Units. Cureus 14(3): e22809. DOI

10.7759/cureus.22809


https://www.cdc.gov/hai/bsi/clabsi-resources.html

e ATO aUTOUG TTOU £lval uteBUVOL yLa TNV TOTIOOETNON ULOG
K.T.

* Ao autoUc rtou Staxetpilovrat pa K.T.

* ATO QUTOUG TTOU £pYOVTOL O€ AUED emtadn He Tov acBevn

* Ao autoUG¢ Ttou gival utevBuvol yla Ty KaBapLotnTa Tou
ALEOOU Kal evpuTEPOU Auyou TepParlovtoc Tou acBevn






KAI Tl MPENEI NA
KANOYN OAOI
AYTOI,

https://www.cdc.gov/hai/bsi/clabsi-resources.html

Toor H, Farr S, Savla P, et al. (March 03, 2022) Prevalence of Central Line-
Associated Bloodstream Infections (CLABSI) in Intensive Care and Medical-
Surgical Units. Cureus 14(3): €22809. DOI 10.7759/cureus.22809

@ B | @ Centers for Disease Control and Prevention
CDC 24/7: Saving Lives, Protecting People™
Healthcare-Associated Infections (HAIs)

® Once the central line is in place:
o Follow recommended central line maintenance practices

Edappoyn TeEXVKwvV
avtonyiog

Erutipnon Clabsi
2XEOLAOUOC ZTPATNYLKWV TPOANY NG -
Slaxeiplong


https://www.cdc.gov/hai/bsi/clabsi-resources.html

e

Hand or glove
touching the line
can be dirty
How patients with central lines can
get infected with germs

Central line

Anti-fouling str

Where medicines
are injected can

Skin where line

is placed can

get dirty be dirty

ﬁ Skin

contamination

il Protective biofilm

Prevention Guidelines
1) Hugiene, 2) barrier precautions, 3) antiseptic protocols, 4) appropriate site
selection, 5) frequent examinations

g Baoixiéc Apxéc MpSAnwnc xar EAfyxou AcILEEwWY Cardiovasc Diagn Ther 2017;7(Suppl 3):S246-5257




* Avtionyliog

* Emdoyn onpeiou tomoBetnong Kr



Which Skin Preparati

Available skin preparations include
— Chlorhexidine-gluconate (CHG)
- Aqueous

= Alcohol-containing

— Povidone-iodine

.\

— Alcohol preparation without iodine or CHG

CDC
P = T

MHIH:https://www.cdc.gov/infectioncontrol/pdf/
strive/CLABSI103-508.pdf
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MpofAnuatiopol avitonylog

What is the Active Ingredient?

e Is it the alcohol or the chlorhexidine that

matters most?
— In identical concentrations of alcohol, does CHG
outperform povidone iodine?

 Does cleaning the skin with soap before
catheter insertion make a difference?

e What concentration of chlorhexidine is best?

CDC
e B 8 ‘\"’_\



The CLEAN Trial The CLEAN Trial: Results

Skin antisepsis with chlorhexidine-alcohol versus povidone @%® A Catheter-related infection
. 2 & . 5 5 bl 100 —— CHG no scrubbing
iodine-alcohol, with and without skin scrubbing, for xr e CHG scrubbing
5 - w - e et "
prevention of intravascular-catheter-related infection (CLEAN): A T EV: no Sgg{bb'"g
. . 109 HR=0-15 (95% Cl 0-05-0-41); VILscbbing
an open-label, multicentre, randomised, controlled, ey pP=0-0002
e = -0
two-by-two factorial trial =
Olivier Mimoz, jean-Christaphe Lucet, Thomas Kerforne, Julien Pascal, Bertrand Sovweine, Vironigue Goudet, Alain Mercat, Lila Bovadmea, E
Sigismond Lasocki, Serge Alfandari, Arnaud Friggeri, Florent Wallet, Nicolas Allow, Stéphane Ruckly, Dorothée Balayn, Alain Lepape, -g
Jean-Frangois Timsit, for the CLEAN trial imsestigators” ] 5 =
=2
Randomized controlled trial, n=2,546 §
11 ICUs, six different hospitals in France
o
Two-by-two factorial design, four treatment groups: . ) 5 10 15 20 25 30

— CHG or povidone iodine for antisepsis
— Scrubbing with detergent versus no scrubbing

{Mimoz O, Lancet, 2015)
3 : 9

(duration of catheter maintenance (days))

(Mimoz O, Lancet, 2015)
e 0\./\

CHG is superior to Pl whemn admiinistered imn the same
alcohol comncemnmntratiomn

Skimn scrubbing is a relic of the past

— MNo lomnger Nnecessary im am era of modermn antiseptics anmnd
CHSG use

Adcohol-conmntainmninmng CHG should be stanmndard for skinm
antisepsis prior to CWwWC insertiom

— IF the patient is allergic or under twwo Mmonths of age, Pl is a
reasomnmnable altermative

1= - —




[MpoBAnuatiopoL: AVTLONTTTKA

Chlorhexidine-Gluconate as a Skin Antiseptic

Compared to povidone iodine,
chlorhexidine use for skin antisepsis
significantly reduced risk of CLABSIs

Risk Ratio 0.51 (95%26Cl1 0.27-0.97%6)

‘ D ‘ ((Chaiyvakunapruk N, Ann Iintern Med, 2002)

Wit 6 "\-&”‘.\




What About Skin Asepsis and Site for
Peripherally Inserted Central Catheters (PICCs)?

Limited data available

Avoid antecubital site or sites around elbow
— Increase kink of catheter, which increases failure
— Higher bacterial density on skin, aka the “groin of arm”™

Upper arm placement under ultrasound guidance associated
with reduction in CLABSI

Placement of PICCs in ICU settings — same risk of CLABSI as
traditional CVCs

(Harnage SA, JAVA 2007; Yokoe DS, Am J Inf Control, 2014; Chopra VWV 2013, Marschall J, 2015)

CDC .



s

ATI2MOI 2npuelov tomoBetnong K

Traditional Thinking About Site

Avoid the femoral site
— Higher bacterial density

— Harder to keep clean
= Core component of Keystone study, CLABSI Bundle

What about the jugular site?

— Problematic to keep site clean, dry, intact
- Dressing, oral secretions, weight of catheter/tubing

How do femoral and jugular vein placement compare
to subclavian placement?

CDC



s

2nMelo TomoBETNoNG

ARG FOR THE
CRITICALLY ILL PATIENT

Femoral vs Jugular Venous Catheterization
and Risk of Nosocomial Events in Adults

Requiring Acute Renal Replacement Therapy
A Randomized Controlled Trial

Randomized controlled trial with 750 adult patients requiring acute renal
replacement therapy

From 12 hospitals in France

Randomized to jugular or femoral catheter site placement

Results:

— More hematomas in the jugular group

— No difference in rate of catheter-related bloodstream infection

(Parienti 11, JAMA, 2008)



Meta-analysis of subclavian insertion and nontunneled central
venous catheter-associated infection risk reduction in critically ill
adults”

Parienti, Jean-Jacgues MD, PhD; du Cheyron, Damien MD, PhD; Timsit, Jean-Francois MD, PhD; Traore,
Ousmane MD; Kalfon, Pierre MD: Mimoz, Olivier MD, PRD; Mermel, Leonard A. DO, ScM, AM (Han)

Systematic review of randomized or prospective cohort studies

Reviewed 19 studies and 10 were included in the meta-analysis
— Only one randomized site of insertion

Results:

— Risk of infection lower for subclavian site versus jugular and femoral
sites
= RR0.47 [95%CI=0.27-0.82]

'Otav Opw¢ anokAeiotnke pia LeyaAn peAén, ta
anoteAéopata aAAagav oto otL dev BpEdnke dtadopa o .
Kw&Uvou CLABSI peta§d Mnpraiag ko YriokAewdiag Kr Parienti JJ, Crit Care Med,2012



The risk of catheter-related bloodstream infection
with femoral venous catheters as compared to
subclavian and internal jugular venous catheters: a

systematic review of the literature and meta-
analysis

Paul E Marik 7, Mark Flemmer, Wendy Harrison

Conclusions: Although earlier studies showed a lower risk of catheter-related bloodstream
infections when the internal jugular was compared to the femoral site, recent studies show no
difference in the rate of catheter-related bloodstream infections between the three sites.

Crit Care Med. 2012 Aug;40(8):2479-85. doi: 10.1097/CCM.0b013e318255d9bc.



35

30

25

fd
=

m Mechanical complications

=
93]

B Symptomatic deep vein thrombosis

W Bloodstream infection

MNumber of Catheters with
Complications
5

9,

Subclavian (N=843) lugular (N=845) Femoral (M=844)

Insertion Site Group

Subclavian site associated with lower risk of catheter-
related bloodstream infection and deep vein

thrombosis, but higher risk of pneumothorax.
(Parienti 1, N Engl J Med, 2015) o __ 8

CDC




Summary

Alcohol-containing chlorhexidine-gluconate is the most effective skin
antisepsis at reducing CLABSI

For patients allergic to CHG, povidone iodine is a suitable alternative

wWeigh the risk of infection against the risk of mechanical complications
when placing central venous devices

— Subclavian placement has the lowest risk of infection but highest
risk for insertion-related complications

— Mo clear difference in infection risk between jugular and femoral
sites

PICCs have similar rates of infection as CWVCs
— Awoid the antecubital fossa

CDC — Use ultrasound guidance for insertion

Zoooese oz sasors 18 .\f"‘.\



TomtoO<tnon Kr



* YYLELVA XEPLWV

* MEeyLoTta AmOooTEPWHEVA EUTTOdLA KATA TNV ELOAYWYN
(otoAn, edlo, paoka ckoudoc), oo OAOUC TOUC
EUTTAEKOUEVOUC

* OxLouvwoTLopuOC 0To XWPo emepBaonc

* Jwotn Avtionyia onpeiov elcodou (adprvoupe va
OTEYVWOEL TO AVTLONTITLKO)

Toor H, Farr S, Savla P, et al. (March 03, 2022) Prevalence of Central Line-Associated Bloodstream Infections (CLABSI) in Intensive Care and Medical-Surgical Units.
Cureus 14(3): e22809. DOI 10.7759/cureus.22809

Buetti N, et al. (2022). Strategies to prevent central line-associated

bloodstream infections in acute-care hospitals: 2022 Update. Infection Control & Hospital Epidemiology, 43: 553-569, https://doi.org/10.1017/ice.2022.87
Infect Dis Clin North Am. 2017 September ; 31(3): 551-559. doi:10.1016/j.idc.2017.05.007.
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Wear hat and
mask then

perform a surgica"
Steps 1 & 2 b

of forearms and
hands

Assistant attaches
velcro fasteners

Operator

turns

clockwise

Operator pulls gown-tie from tag which is
being held by assistant

Operator
ties gown

Prime Central Line
with Saline
Place bioconnectors on
grey, white and blue
ports & close these lines

Leave brown line
open
attach primed 3-way
sonnector AFTER line sited
Guidewire has to feed
through this line

Put on surgical gown
and double-glove

YOU ARE

NOW READY TO
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"Scrub-the-Hub” :
AVTLONTITIKA KaAUppata . 3V
(ppayuou -

MepLéxouv amoAUpaVTIKO: looTPUALK aAKOOAN

70% n ko MAukovikn XAwpe€Ldivn

Aev xpelaletatl alhayn oute adaipeon LETOED TwV
XPrOEwvV

‘Evapén tonoBEtnong amnod tnv etoaywyn tng Kr
Elval amoteAeopaTIKA EWG 7 NUEPEG

Qaivetal va eivat amodektd amnd toug EY Adyw tng

gUKOALOG xprong (Lelwan Xpovou €yxuong uypwv)

V.E.L.M. Gillis et al. / American Journal of Infection Control 00 (2022) 1-9
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Fig 1. Central venous catherer with antiseptic barrier cap.
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Focus of preventive

strategies
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Catheter insertion
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: migrate
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Catheter
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- fibrin sheath/ahrombus
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rom distant
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e Table 4 The percentage of central line checklist compliance in pediatrics and neonatal intensive care units April 2016—March
C Pre-intervention "‘ Post-intervention 18 2017.
L : ﬁ Intervention Elements® April  May June July Aug Sep Oct Nov Dec Jan Feb March
A R 12 2016 2016 2016 2016 2016 2016 2016 2016 2016 2017 2017 2017
B : 10 1 Line inserted by 7 76 8 77 % 8 9N 83 8 8 85 8
. N 8 central line team
. I 6 2 Usingcentral lineKit 8 90 8 98 92 89 94 9% 97 9% 9% 9%
R o 4 3 Using sterile dressing 100 100 100 100 100 100 100 100 100 100 100 100
A N 2 4 Hand Hygiene 87 8 9 82 84 8 9% 88 90 8 8 9
T mm,,,mmmmm,nmmmCccmw'wmwwwmwh,\,\'D 5  Maximum barrier 9 82 8 92 8 8 97 9% 84 9 93 8
p| TETiiE3 YA oS 88F IIRiITIRIRT 6 Approvedantiseptics 91 75 8 87 87 8 97 %0 %0 8 91 94
8232235380288 §5g<s3°2862a 823 7 Optimumsiteselection 76 80 76 & 93 8 8 8 97 100 90 8
sgg 8 Daily revision 7 8 B 8 1 91 91 9 92 9% 94 89
E E E
I Overall compliance 70.7 714 725 835 772 79 803 845 81 795 837 816

Monthly trend of central line-associated bloodstream infections (CLABSI) in pre-and post-intervention phases ° The elements mentioned in details in Table 1.

Throughout the pre-intervention period there wwas a
total of 23 healthcare-associated CLABSI developed imn 23
Ppatients, 3085 central line-daws and 3502 patient-daws, and
the calculated owverall CLABSI rate was F.5/1000 central
Limne-dawys. After implementing the intervention anmnd during
the follow-up period, 9 noted CLABSI among mine patients,
2995 central Line-daws and 3454 patient-dawys;: the incidence
density was 3.0 CLABSIs/S 1000 central lime-dawys. This result
indicates a 59.5% reductiomn in the CLABSI rate (P < 0.05)
(Table 2), and the Mmonthly trends in the two study periods

W.S. Hamza, E.A.-T.M. Hamed, M.A. Alfadhli et al.



Essential Practices

Before insertion

1
2

3
A

1.

WA 3= oW W

. Provide easy access to an evidence-based list of indications for CWC use to minimize unnecessary CVC placement (Quality of Evidence: LOW)

. Require education and competency assessment of HCP involved in insertion, care, and maintenance of CVCs about CLABSI prevention (Quality of
Evidence: MODERATE) ™78

. Bathe ICU patients aged =2 months with a chloerhexidine preparation on a daily basis (Quality of Evidence: HIGH)¥32

t insertion

In ICU and non-ICU settings, a facility should hawve a process in place, such as a checklist, to ensure adherence to infection prevention practices at the

time of CWC insertion (Quality of Evidence: MODERATE)!™

. Perform hand hygiene prior to catheter insertion or manipulation (Quality of Evidence: MODERATE)192-107

. The subclavian site is preferred to reduce infectious complications when the catheter is placed in the ICU setting (Quality of Evidence: HIGH)337-108-110

. Use an all-inclusive catheter cart or kit (Quality of Evidence: MODERATE)®

. Use ultrasound guidance for catheter insertion (Quality of Evidence: HIGH)2-"

. Use maximurm sterile barrier precautions during CVC insertion (Quality of Evidence: MODERATE) 128

. Use an alcoholic chlorhexidine antiseptic for skin preparation (Quality of Evidence: HIGH)*1#-13%

fter insertion

. Ensure appropriate nurse-to-patient ratio and limit use of float nurses in ICUs (Quality of Evidence: HIGH)**3

. Use chlorhexidine-containing dressings for CVCs in patients over 2 months of age (Quality of Evidence: HIGH]?5:135-142

. For non-tunneled CVWCs in adults and children, change transparent dressings and perform site care with a chlorhexidine-based antiseptic at least every 7
days or immediately if the dressing is soiled, loose, or damp. Change gauze dressings every 2 days or earlier if the dressing is soiled, loose, or damp
(Quality of Evidence: MODERATE) =14

4. Disinfect catheter hubs, needleless connectors, and injection ports before accessing the catheter (Quality of Evidence: MODERATE)!S!-154

(=i

. Remove nonessential catheters (Quality of Evidence: MODERATE)

. Routine replacement of administration sets not used for blood, blood products, or lipid formulations can be performed at intervals up to 7 days (Quality
of Evidence: HIGH)®

. Perform surveillance for CLABSI in ICU and non-ICU settings (Quality of Evidence: HIGH)3.155.165

Buetti N, et al. (2022). Strategies to prevent central line-associated
bloodstream infections in acute-care hospitals: 2022 Update. Infection Control & Hospital
Epidemiology, 43: 553-569, https://doi.org/10.1017/ice.2022.87
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Additional Approaches

1.

2.
3.

Use antiseptic- or antimicrobial-impregnated CVCs (Quality of Evidence: HIGH in adult patients?*®3%15%-1711 and Quality of Evidence: MODERATE in pediatric
patients)!72173

Use antimicrobial lock therapy for long-term CVCs [Quality of Evidence: HIGH)* 728

Use recombinant tissue plasminogen activating factor (rt-PA) once weekly after hemodialysis in patients undergoing hemedialysis through a CVC (Quality
of Evidence: HIGH)'#

. Utilize infusion or vascular access teams for reducing CLABSI rates (Quality of Evidence: LOW)93.13%
k.
6.

Use antimicrobial ointments for hemaodialysis catheter insertion sites (Quality of Evidence: HIGH)*"=M
Use an antiseptic-containing hub/connector cap/port protector to cover connectors {Quality of Evidence: MODERATE)?™-208

Approaches that Should Not Be Considered a Routine Part of CLABSI Prevention

1.
2.

Do not use antimicrobial prophylaxis for short-term or tunneled catheter insertion or while catheters are in situ (Quality of Evidence: HIGH)"™-213
Do not routinely replace CVCs or arterial catheters (Quality of Evidence: HIGH)*'*

Unresolved Issues

=] @ N B Ld RS

. Routine use of needleless connectors as a CLABSI prevention strategy before an assessment of risks, benefits, and education regarding proper use?!"24

. Surveillance of other types of catheters [eg, peripheral arterial or peripheral venous catheters)!!*42

. Standard, nonantimicrobial transparent dressings and CLABSI risk.

. The impact of using chlorhexidine-based products on bacterial resistance to chlorhexidine

. Sutureless securement

. Impact of silver zeolite-impregnated umbilical catheters in preterm infants (applicable in countries where it is approved for use in children)®’

. Necessity of mechanical disinfection of a catheter hub, needleless connector, and injection port before accessing the catheter when antiseptic-containing

caps are being used

Buetti N, et al. (2022). Strategies to prevent central line-associated
bloodstream infections in acute-care hospitals: 2022 Update. Infection Control & Hospital Epidemiology, 43: 553-569, https://doi.org/10.1017/ice.2022.87



Five steps to prevent central line infections

Wash hands using soap
or alcohol prior to
placing the catheter.

n Clean the insertion site on the
patient’s skin with chlorhexidine
antiseptic solution.

SOURCE: Safe Patients, Smart Hospitals. Peter Pronowvosit

Wear sterile
gloves, hat,
mask and

Sown.

Completely cover the patient
with sterile drapes. Avoid
placing the catheter in the
groin, if possible.

Remove catheters when
they are no longer needed.

| VR
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