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Definice

®m Infekce, ktera neni pritomna, nebo se
nemkubUJe v dobe prijeti do zdravotnického
zarizeni. Typicky poznana 48-72 hod. od prijeti.

B 7 reckého nosos (choroba) + komium (starat se
0 nekoho)

B nove healthcare-associated infection

m Nejcasteji respiracni trakt, mocove infekce,
krevni reciste, rany, mekké tkane, ale i Jlnde

® Casto jde o multirezistentni kmeny



Epidemiologie
Nosokomialni infekty postihuji 5-15 % hospitalizovanych

v rozvinutych zemich

V evropskych nemocnicich 5 000 000 nakazenych za rok.
Souvisejici mortalita 1% (50 000 mrtvych)

Na evropskych JIP prevalence 10-32% s mortalitou 12-
80%

Vysoka cena. Napr. cca 34,500 USD na epizodu infekce
krevniho reciste



Patofyziologie

Role snizené obranyschopnosti nemocného a patogenity plivodce
Imunoparalyza, imunosuprese, lokalni omezeni napr. v DC (ETI)

Yyﬁl)wam kolonizace (snizena obranyschopnost, invaze, ATB-selekcni
tla

Exogenni kolonizace = prenos na nemocného (ruce, kapénky,
aerosol)

Endogenni reservoiry kolonizace- -oropharyng, zaludek, mocove
cesty. Vyznam pritomnych katetrd, alkalizace Zalude¢niho obsahu,
nedostatecné hygieny dutiny Gstni a hypofaryngu apod.



Faktory predurcujici k infekci

Predchorobi (veék, malnutrice, alkoholismus,
nikotinismus, COPD, diabetes mellitus)

Aktualni onemocnéni (chirurgie, trauma, popaleniny)

Invazivni procedury (ETI, NTI,NGS, TS, CVC, Foley,
drainy, ECC)

Lécba (transfuse, ATB, imunosuprese, TPN, profylaxe
vredové choroby, poloha vieze)



Hygiena

Historie - I.P.Semmelweis 1847

Bakterialni flora rukou: trvala-nepatogenni
(St.epidermidis,hominis, Propionibacterium
Jo]o} Corynebacterlum spp.,mikrokoky),
prechodna patogenni (St.aureus,C.difficile,
enterokoky,G-tyce, kvasinky)

Indikace k hygiené rukou: Mydlo a voda po
toileté, pri hrubém znecisténi, neni-li alkohol
k dISpOZICI Alkoholové roztoky jsou
prioritou. Pred a po kontaktu s nemocnym,
EO dotyku okoli, pred dotykem invazi, po

ontaktu s tekutlnaml ranami a poskozenou
kbzi, kontamlnovanym a intaktknim mistem
u tého? pacienta, po uziti sterilnich i
nesterilnich rukavic.

Technika




Hygiena rukou

Preparaty- ucmnost mydla (mechanicka oCista) a aIkohqu (baktericidni efekt)
denaturaci proteinl (s vyjimkou spor, oocyst a virll bez obalu)

Specialni situace: C.difficile, B.anthracis, norovirus

Praxe na ICU: typ pripravku, monitorace compliance (40 uziti na pacienta/hodinu, cca
70 ml 16zko/den)

Kozni reakce: irritacni a alergicka dermatitis (extrémné vzécné)

Adherence k doporucenim (max. 40 %, Cim vyssi riziko, tim nizsi adherence, nejmensi
u lékard). Prekazky uziti (data, ergonomika, znalosti, psychologle) Jak se zIepS|t
( multidisciplinarni program, postery, feedback)
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Proc nedodrzujeme doporuceni v
prevenci nosokomialnich infekci?

B Dodrzeni EBG mize zlepsit kvalitu péce a bezpecnost x doporuceni vyuzivana jen v
cca 50 %. Proc? Jak to zlepsit?

® 4 skupiny faktor( ovliviujici vali k uziti (nového) doporuceni:
1. klinik (znalost d., dlivéra ve smysl d., zevni faktory (dostupnost a srozumitelnost d.)

2. vlastni doporuceni ékvalita zpravovani, uzitecnost, komplexnost, srovnatelnost,
védecka opora apo

3. systémové dlvody (Spatna ergonomika)

4. faktory v priibéhu zavedeni nového doporuceni ( tlak na zménu, podpora
nadrizenych, kvalita, nazory zicastnenych, zkusenosti jinych pracowst financni
zdroje, feedback Jednoduchost planu)

Zlepseni mozné pojmenovanim prekazek a tymovou spolupraci pri jejich odstranovani.



Lidsky faktor a prevence
nosokomialnich infekci

® Prirozeneé lidske chovani (Cinnost) je problémem v procesu
prevence infekci.Proc ? :

prodlouzeni zpétné vazby,

chybi informace o pozitivnich vysledcich prevence,
priliSna slozitost a pocit nizké Gcinnosti ilkkonii v prevenci,
casova narocnost a vysoka zatez u ostatnich cinnosti,
prioritou ukony s viditelnym efektem,

vliv umisténi prostredkl desinfekce,

design prostoru kolem ltzka atd.

= Ergonomika: otazka zde zni, jak (ne)ovlivnit lidskou cinnost
a usporadat prostredi pracowste tak, aby bylo dosazeno
optimalniho vysledku v prevenci infekci.
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Murse coming in with medications and finding counter and sink area full, then putting on tray table

Parents changing diapers (x3) and placing on floor next to tray table as told by staff to keep track of
urine output — later placed in bathroom
Murse assistant coming in with hands full of towels and new diapers, going to wash hands but

nowhere to set down stuff, setting them down on tray table, going to bathroom to remove dirty
diapers, finding none, returns to table to unpack and stow diapers

Physician brings in chart, sets on tray table while talking to parents, sets it on crib sheets while
examining child, sits down on bed to chat further

Window Seat

Cabinet

.
g
stsnmsesssba, :

Parent “Bed”

Hospital Hallway



Infekcni rizika pro personal

B Rizika prenosu: pacient-personal, personal-

3aC|ent

®m Uloha pracovniho lékare, zodpovédnost
zaméstnavatele a zaméstnance

B Prevence
ochranné

® Profylaxe
B Problem H

® Profylaxe pred expozici (vakcinace: priusnice,
spalnicky, zardenky, nestovice, cerny kasel,
nepatitis B, chrlpka sezonni a pandemlcka H1N1)

prenosu infekce (hygiena rukou,
pomucky, izolace nemocnych)

DO EXPOZICi

BV, HIV, HCV



Infekcni rizika

B Hepatitis B 1-31 % dle HBeAg zdroje (k
dispozici pre a postexpozicni profylaxe).
Virus stabilni, schopen infikovat 7 dnd. Po
expozici imunizace Ig do 24 hod. u

neockovanych, jinak dle hladiny protilatek
(vice 10 mIU/1 ml).

B HIV 0,3 % (postexpozicni profylaxe
antivirotiky dle rezistence)

B Hepatitis C 1,8% (neni profylaxe)



Jak snizit ATB rezistenci ?

® \Vyznam klinickych guidelines (doporucenti)

B Znalost mistni bakterialni ekologie. Antibiogram
(citlivost k ATB)

B Deeskalace ATB, kombinace ATB, doba lecby,
schvaleni preskripce specialistou, rotace ATB

B Spoluprace s mikrobiologem a epidemiologem

B \/yuziti farmakodynamickych a
farmakokinetickych ucinkt ATB

B Farmakoekonomika



Mocove infekce

Vyznam: 23% vsech nosokomialnich infekci. Prevalence 3-8/1000 k.dnd na ICU a 5-17/1000 k.
dnu na odd. Zodpovedny za 17 % bakteriemil. Epizoda stoji 600,resp. 2,800 USD. Bakteriurie
spojena s vyssl mortalitou.

Diagnosa: symptomaticka x asymptomaticka infekce, kolonizace. Pyurie.

Patofyziologie: extraluminalné x intraluminalné, resp. endogenni x exogenni. Vyznam biofilmu.
Plvodci-tabulka, rizikové faktory-tabulka

Prevence: vSeobecna (hygiena,ATB strategie), cilena (indikace zavedeni, fixace in situ, casné
vyneti, sterilita v peci

Terapie: asymptomaticka bakteriurie-vyména katetru, vyjimky (urol.vykon, t€hotenstvi, Tx),
symptomaticka-ATB dle surveilence

Percent of Infections

Modifiable risk factors
Duration of catheterization
Monadherence to catheter care
Catheter insertion after 6th day of
hospitalization
Catheter insertion outside operating mom

Pathogen Hospital-Wide Intensive Care Unit

Z14
15.5
14.5
FI:

Monmodifiable risk factors
Female sex

Diahetes mellitus
Serum creatinine =2 mgAdL

7
4
1

-
l
3

o
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Katetrove infekce

NI\ =

Hlavni pricina bakteriemii, vysoka mortalita, vysoka cena (45 000
USD), prodlouzeni pobytu Vv nemocnici (o tyden)

Kultivace Spicky CVC, periferni a centralni hemokultury z katetru
(nebo z nékolika lumin CVQ).

Vyznam presne definice = katetr +, periferie +, nebo kvantitativne
CVC x periferie (3:1) nebo Casovy rozdil v ohlageni vétsi 2 hod.

Prevence: ,,CVC bundle® = hygiena rukou, barierova ochrana,
chlorhexidin, optimalni misto napichu, denni revize potreby katetru.

DalSi otazky: anti- |nfekcn| katetry (CSS, MR)? Kry ti vstupu. Péce o
vstupy. Vymeéna sett (96 h). Vymena katetrl ? Antlkoagulace ?



An Intervention to Decrease Catheter-Related Bloodstream

Infections in the ICU

Peter Pronovost, M.D., Ph.D., Dale Needham, M.D., Ph.D., Sean Berenholtz, M.D., David Sinopoli, M.P.H., M.B.A.,
Haitac Chu, M.D., Ph.D., Sara Cosgrove, M.D., Bryan Sexton, Ph.D., Robert Hyzy, M.D., Robert Welsh, M.D.,
Gary Roth, M.D., Joseph Bander, M.D., John Kepros, M.D., and Christine Goeschel, R.N., M.P.A.

ABSTRACT

BACKGROUND
Catheter-related bloodstream infections occurring in the intensive care unit (ICU)
are common, costly, and potentially lethal.

METHODS
We conducted a collaborative cohort study predominantly in ICUs in Michigan. An
evidence-based intervention was used to reduce the incidence of catheter-related
bloodstream infections. Multilevel Poisson regression modeling was used to com-
pare infection rates before, during, and up to 18 months after implementation of
the study intervention. Rates of infection per 1000 catheter-days were measured at
3-month intervals, according to the guidelines of the National Nosocomial Infections
Surveillance System.

RESULTS
A total of 108 ICUs agreed to participate in the study, and 103 reported data. The
analysis included 1981 ICU-months of data and 375,757 catheter-days. The median
rate of catheter-related bloodstream infection per 1000 catheter-days decreased
from 2.7 infections at baseline to 0 at 3 months after implementation of the study
intervention (P<0.002), and the mean rate per 1000 catheter-days decreased from
7.7 at baseline to 1.4 at 16 to 1§ months of follow-up (P<0.002). The regression model
showed a significant decrease in infection rates from baseline, with incidence-rate
ratios continuously decreasing from 0.62 (95% confidence interval [CI], 0.47 to 0.81)
at 0 to 3 months after implementation of the intervention to 0.34 (95% CI, 0.23 to
0.50) at 16 to 18 months.

CONCLUSIONS
An evidence-based intervention resulted in a large and sustained reduction (up to 66%)
in rates of catheter-related bloodstream infection that was maintained throughout
the 18-month study period.

From the School of Medicine (P.P., D.N.,
S.B., S.C., B.S.), the Schoaol of Professianal
Studies in Business and Education (D.S.),
and the Bloomberg School of Public Health
(H.C.), Johns Hopkins University, Balti-
more; and the University of Michigan,
AnnArbor (R.H.); William Beaumont Hos-
pital, Royal Oak (R.W.); Ingham Regional
Medical Center, Lansing (G.R.); Harper
University Hospital, Detroit (J.B.); Sparrow
Health System, Lansing (J.K.); and the
Michigan Health and Hospital Association
Keystone Center for Patient Safety and
Quality, Lansing (C.G.) — all in Michigan.

M Engl ) Med 2006;355:2725-32.
Copyright © 2006 Massachusetts Medical Society.




PEILorms e o Supcrviscd Uncs in onc siic, Ucy arc macpenacnt 101 nal s1ic onty. A Total O 5 SupcIviscd rc-wircs 15 requircd prior o
performing a rewire independently. Supervisor Role: 2™ year resident and above (approved for line placement). Assistant Role: RN,
ChinTech, MD, NP, PA (responsible for completing checklist).

If there 1s a deviation in any of the cntical steps, immediately notify the operator and stop the procedure until corrected. If a correction
required, make a check mark in the “Yes with reminder” column and note what correction was made in the comment space, if applicable.
Uncorrected deviations and complications of line placement are to be reported in PSN. Contact the Attending 1f any 1tem on the checklist 1s
not adhered to or with any concems. PLEASE RETURN COMPLETED FORM TO THE DESIGNATED PERSON IN YOUR AREA.

Cnitical Steps Yes Yes with | Procedure Deviation: Comments:

v reminder | Complete PSN report

Before the procedure, did the operator:
Obtain informed consent ’ uney

Obtain supervision if needed (see roles above) ) oy
Perform a time-out/ bnefing ) sy

Confirm hand washing/samitizing immediately prior (-] Y
Operator(s):cap. mask, sterile gown/gloves, eye protection [iror yuey

Supervisor: cap, mask, sterile gown/gloves, eye protection ' yHeY

Assistant: cap. mask. isolation gown and gloves. eye protection
(if at risk for entering sterile field, use sterile gown and gloves)
Properly position to prevent air embolism @ )
For Chest/EJ: Trendelenburg (HOB < 0 degrees) For Femoral:
supine

Sterilize procedure site (chlorahexidine) e YueYy
Allow site to dry
Use sterile technique to drape from head to toe . )

Utilize local anesthetic and/or sedation

During the procedure, did the operator:
Maintain a sterile field ’ Uy

Monitor that lumens were not cut -] UnEY

Clamp any ports not used during insertion (to avoid air e guc)
embolism, clamp all but distal port)
Obtain qualified second operator after 3 unsuccessful sticks @ ~)
(except if emergent)
Aspirate blood from each lumen (to avoid air embolism and . uney
ensure intravascular placement)

Transduce CVP or estimate CVP by fluid column (to avoid (o] YuFy N/A for fluoroscopy
arterial placement). procedures [J

After the procedure, did the operator:
Clean blood from site using antiseptic agent (chlorhexidine), - uney
apply sterile dressing
Venfy placement by x-ray (tip in SVC/RA junction) [uror ey N/A for fluoroscopy
procedures [

Operator, Supervisor Assistant
I ICPM\Ifc - Infection Control'TFC035 Appendix C-Central Line Insertion Care Team Checklist final HPO 3-1-08 doc

Figure 3. Central catheter insertion checklist. Reprinted with permission from PJ Pronovost.




Ventilatorova pneumonie

Typy nosokomialni pneumonie:
a) ventilatorova (VAP)
b) s endotrachealni intubaci spojena (ETAP)
c) v nemocnici ziskana (HAP)
d) se zdravotni peci spojena (HCAP)

Diagnosa: klinicka x mikrobiologicka
Patofyziologie: Casna a pozdni
Plvodci: bézné x rezistentni kmeny

Prevence: farmakologicke a nefarmakologicka. Vyznam
pece dle protokolu

Principy ATB terapie: vCas, presne, agresivne, kratce



Prevence ventilatorové pneumonie

B farmakologicka

Topical iseganan

Orodigestive decontamination (topicaltopical
plus intravenous antibiotics)

Oral chlorhexidine

Aerosolized antibiotics

[ntravenous antibiotics

Specific stress ulcer prophylaxis regimen

Short-course antibiotic therapy (when
clinically applicable)

Routine antibiotic cyclingfrotation/heterogeneity®

Restricted (conservative) blood transfusion

Vaccines (influerga, pneumococcal )

Mo
Mo recommendation

Yes

Mo recommendation
Mo recommendation
Mo

Yes

Mo
Yes
Yes

Use of noninvasive mask ventilation
Avoid reintubation
Avoid patient transports
racheal intubation preferred
Astric intubation preferred
Routine ventilator circuit changes
Use of heat-moisture exchanger
Closed endotracheal suctioning
Subglottic secretion drainage
Shortening the duration of mechanical
ventilation
Adequate intensive care unit staffing
Silver-coated endotracheal tube
Polyvurethane endotracheal tube cuff
Sernierect positioning
Rotational beds
Chest physiotherapy
Early tracheostomy
Use of protocolsbundles

B nefarmakologicka

Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
No
Mo recommendation
Yes




Multirezistentni G- bakterie

Rezistence k 3-4 tridam ATB. Pseudomonas aer., Acinetobacter b.,
Enterobacterie (Klebsiella spp., Enterobacter spp )-kmeny produku1|C| ESBL.
Historicky zlstavala citlivost ke carbapenemdm (meropenem). Ale,..

NarUst rezistence ke carbamenemim u MDR patogent. Nové, u
Enterobakterii, kmeny produkujici carbapenemasu hydrolozu1|C| enzymy
(Klebsiella pn. ) rezistence i k meronemu! Lze vysetrit.

Rizika vyskytu MDR G- : expozice ATB v 90 ti dnech, pobyt v nemocnici déle
5 dnd, vysoky vyskyt rezistence komunitné nebo v nemocnici,

imunosuprese, kontakt s dlouhodobou zdravotnickou peci, Na JIP predevsim
expozice Sirokospektrym ATB a doba pobytu. Roste selekcni tlak, prenos
mezi pacienty.

V cem je problém MDR patogenu? Riziko neadekvatni terapie ( a vyssi
mortality, doby pobytu, nakladl na |écbu, dalsi rezistence) a expozice
toxickym ATB (collstln)



Prevence a terapie G- infekci

B Prevence na ICU :

Hand hygiene
Standard and Contact precautions

nd Isolatio
r identific

urveillance cultures
f microbiology results

modified Hodge test for carbapenemase
1ction)
crobial stewardship
Communication within and between facilities
regarding colonized and infected patients

B Optimalizace lécby: colistin, meropenem



Ostatni zavazne patogeny

B MRSA (methicillin rezistentni S.aureus)
® VVRE (vancomycin rezistentni Enterokoky)
B Clostridium difficille

B Candida albicans, non albicans infekce



Methicillin Resistentni Staph.A

1.izolace 1961, 2 roky po zavedeni methicillinu (oxacillin) v terapii SA
rezistentnich k PNC. Rezistence vedena mecA genem, ktery koduje
synthesu penicilin-binding proteinu 2a inaktivujiciho beta laktamy
(OXA,CEF,CARB)

5 klonli, nemocnicni a komunitni kmeny (HA-MRSA a CA-MRSA)

V USA vzrostla rezistence S.aureus k methicillinu mezi 1993 a 2003 z 36 na
64 %. Prevalence pri prijmu na JIP 8% ( v obecné populaci 1-2%), riziko
akvizice na 1:20

MRSA infekce ma hor5| vysledky §V|rulence neadekvatni ATB terapie, vyssi
komorbidita pacientl s riziky k infekci MRSA)

MRSA kolonizace zvySuje riziko nasledné infekce (10-25%). Kdize, rany, nos,
stolice, axily, krk. Reservoirem na ICU pacienti a prostredi. Pfenos rukama
personalu MRSA se mUze stat endemitem dané JIP.



Nemocny jako epicentrum MRSA




Prenos MRSA rukama




Prevence MRSA

Tésna spoluprace s mikrobiologem a epidemiologem nutna! Nutna zakladni
monitorace: proporce methicillinovée rezistence mezi SA, incidence vyskytu MRSA
celkové a specificky dle mista infekce, incidence prenosu, prevalence

Vyskyt epidemicky (nestabilni vyskyt, vysoka prevalence), hyperendemicky ( stabilni,
vysoka prevalence). Oba vyzaduiji cileny preventivni pristup

Vgskyt endemicky (stabilni, nizka prevalence) nebo jen sporadicka kultivace vyzaduji
ecnou prevenci. Aktualné pripad nasi JIP.

Global ar Population-Based Interventions Targeted Interventions

Hand hygiene programs Active surweillance and contact isolation
Adequate staffpatient ratios Cohorting of patients and/or staff
Effective environmental cleaning Drunln nnimtin i |'rr|:thin.illin resistant
Unit-wide chlorhexidine bathing
Antibiotic stewardship
Bundled interventions to reduce catheter-associated

bloodstream infections, ventilator-associated

preurnonia, and surgical site infections




Invazivni kandidove infekce

10% ICU nosokomialnich
infektl v Evropé

Rizikove faktory-tabulka
Zdroje kandid:GIT, kize,
personal

C.albicans a non-albicans

Candida Score x Candida
Colonization Index

Profylaxe,preemptivni a
empiricka terapie
Azoly, echinokandiny

Host factors
Extremes of age
MNeutropenia
Renal failure
Higher APACHE II score
Tranma’burns
Bowel perforation
Medical interventions
Chemotherapy
Dialysis
Central venous catheters
Antibiotic wse (risk increases with
additiomnal antibiotic)
Parenteral nutrition
Prior surgery {especially abdominal)

Length of ICL stay of =7 days
asogastric tubes
stric acid suppression
Candiada colonization

each




Co (ne)lze zlepsit v nasi praxi

B Prostorove normy, izolace nemocnych

B Frgonomika

B Epidemiologie, farmakoekonomika

B Mikrobiologie — antibiogram (surveilence)

® HYGIENA RUKOU

m UZITI POMUCEK

B ATB STRATEGIE-PROTOKOL

= PECE O MOCOVE A CV KATETRY-PROTOKOL
® PREVENCE VAP-PROTOKOL
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