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Mveupovia - New guidelines

ATS/IDSA Guidelines 2016.
Clin Infect Dis. 2016 Sep 1;63(5):e61-e111.

National Healthcare Safety Network (NHSN)
Overview - CDC 2016



HAP kat HCAP

HAP

Elval n tveupovia Tou
SLOYLYVWOKETAL LETA ATIO
>48 WPEC ATO TNV
£L0AYWYN 0TO VOTOKOUELO.

OL VEWTEPEC AMEPIKAVLKEC
KateuBuvtnpieg 00nyleg
(IDSA/ATS 2016) ywa tn

VOO OKOLELOKN TIVEUOVLA
katatacoouv tnhv HCAP

OTO CUVOPOWA TIVEUMOVIAG OTIO TN
KOLVOTNTA

HCAP

NoonAsia 22 nuepec (teAeutalo 3unvo)
Alapovn o€ olko guynplac , Wdpupata
XPOVIWE TTAOYOVTWYV

‘Evap&n aipokabaponc amo unvog
AcBeVEIC 0 XWPOUC TTAPOXNE LATPLKNG
dpovTidag (). evdodpAEBLa Kat' olkov
Bepareia)

GOLD COPD IV, Kl, Bpoyxektagleg,

AoBeVEIC ME AVOOOKATACTOAN
ALLOTOAOYLKA VOO NLATA, OUDETEPOTIEVLA,
METAMOTYEUMEVOL, UTIO XNUELOBEpATIELQ,
Xpovia AnYn KopTikosdwv (>10 mg)
nipedvidovng /d n >700 mg aBpoloTikn doon
aAAn XPOVLld Voo oKATAG TAATIKA aywyn



Ertidnuioloyia tng VAP

* H guyvotepn AoluwEn otn MEOG
o Syyvotnta ( 8% €w¢ 28% )

Am J Infect Control1999;27:520-32.,, MMWR Morb Mortal Wkly Rep 2000;49:149-53

EPIC study: pneumonia accounted for 47% of ICU-acquired infections (Vincent JL et al. JAMA 1995)
ChastreJ, FagonY,; CCMed 2002, Rello J; Chest2002

* AcBevelc o Mnyavikn Avarvon
= 3 -10 popec auENUEVOC 0 KivduvoC TTvEUpOVLaG
" TIOPATETAUEVN OLAPKELA VOONAELQG (Am J Respir Crit Care Med 2005771-388-416)
= auENUEVO KOOTOC VOONAELQC (Crit Care Med. 2005:33(10):2184-2193)
» auEnuevn mBavotnta Bavatou (33% - 50%)



VAP

O H mveupovia mou gpgaviletatl adpou o acBevng £XEL
TIAPAUELVEL DLACWANVWUEVOC Yia 248 WPEC.

B ‘O\otL oL aoBEVEIG TIOU £XOUV AVAYKN LNYAVIKOU OEPLOUOU
£YOUV QUENUEVO KivOuvo va gpdavicouv VAP.

B Armotelel uTtoKATNYOPLA TG VOGOKOUELOKNG TIVEUMOVLAC KOl
WC EK TOUTOU £X0UV KOLVN dLAYVWOTIKN KAl BEPATIEUTIKN
AVTILETWTILON.



VAP - MaBoAoyikn Pucioloyia

AUo Kuplol unyavioyot..........

[0 ATIOLKIOMOCG QVATIVEUCTIKOU KOl TIETITIKOU OCUCTNILATOC
(Ttapouoia BakTNPLdLWYV XwPLG aravtnon EEviaTou)
[0 ATIOIKIOMOG = B1a0TIopA UIKPOOPYAVIO WV

(dapuyya, Ttapappivia, pwBWVEG, 000VTIKNA TIAGKA, TIETITIKO CWANVO,
LETAS00N ATI0 APPWOTO OE APPWOTO, KUKAWUA AVATIVEUGTNPA

0 MiKpoelopoPNOELC AVWTEPOU KOl KATWTEPOU AEPAYWYOU

0 Ewomivon Baktnpldiyv =» evepyo amavtnon Eeviotn D Aoluwen.



VAP - ATIOLKLOMLOC

Mapouoia evOOTPAXELOKOU TWANRVA
rtapeyeLeuBela 080 s100d0v Twv Baktnptdiwv oto LRT

TIAPAKAUTITEL TOUG GUOLOAOYLKOUC N AVIOUOUC ALUVACG TOU
AVATIVEUCTIKOU KAl KATAPYEL TO AVTAVAKAQCGTIKO TOU BAya

EKKPLOELC OTOMATOC KOL AVWTEPWY AEPAYWYWV
Atuvadouyv Tavw arto To cuff Kat etevououy Tov TpaXELOCWARVa
oxnuatidovtac eva Bro-upevio (biofilm)

Biofilm =» mepiexet peyalo aptBuo BakTnptdiwy TTOU UTTOPOUY va
5100 TIAPOUV OTOV TIVEULOVA LE TIG UNYAVIKEG AVATIVOEC

To 1310 uTtopEl va cUUBEL KL LE TIC avappOoPNOELS, TNV EVOTANAEN
GUOLOAOYIKOU 0POU, TNV ETIAVATOTIOBETNON TOU TPAYELOTWANVA.



VAP - Elgpodnon

H EIZPO®HIH yaoTplKou TEPLEXOUEVOU ELVAL EVAC AANOC
LNYAVIOUOC £GOCOV TO OTOUAYL ELvalL [La aroBnkn BakTnpldiwy.

NMapouoia plvoyaoTpLlKou cwAnva
KATAPYEL TOV YOO TPOOLOOPAYLIKO ThLYKTAPQ

EUVOEL TIC ELOPOPNOELC KAL TN HETAKIVNON TWV BAKTNPOIWY 0TO papuyya
aTI0 OTIOV Kal ElopodovTal.



ATto TOV aToLlKLoMO oth VAP

Oropharyngeal
Colonization

ags

Bacteria/Secretions
Leak Around ETT Cuff
ETT Biofilm

Bacterial Pathogens: | | Lung Defenses:
Number, Type & Virulence Cilia, Humoral, Cellular

S

Frocure 1. Pathogenesis of bacterial lower respiration tract infections. Bacterial pathogens usually enter
the lower respiratory tract from the orophanmx by leakage around the ETT tube cuff. Different
prevention strategies for VAP are aimed at reducing numhber of bacteria entering the lower respirators
tract. The black arrow represents the “battle™ between the bacterial pathogen and different host
defenses. The three circles below represent potential patient outcomes that may ocour over time.

Tracheobronchial
Colonization




VAP - AlayvwaoTika KpLtnpta

Agv UTIAPYEL XPUTOC KAVOVAG

CDC : n VAP meptAapBavel Toug unyavika agpt{OUEVoUC aoBevelg
yla = 48 wpEeG oL 0TIOLOL TTANPOUV TOUAAXLOTOV:

- 1 AKTLVOAOYLKO
- 1 CUGTNMATIKO Kal

- 2 KPLTNPLA ATIO TO AVATIVEUGTLKO oUOTNUA

Kpttnptla : Likpn svatoBnotia Kat €18tKkotnTa.

ATS/IDSA Guidelines 2016. Clin Infect Dis. 2016 Sep 1,63(5):eé1-e11l.



VAP - AlayvwaoTika KpLtnpta

SUGTNMATIKA
onuela

(toulaytotov 1)

. Mupetog (>38°C)
. Aeukomevia (<4000 WBC/mm?3 ) n

Aegukokuttapwon (>12.000 WBC/mm?3 )

. Ma aoBeveic = 70 eTwv petaBoAn emimEdOU

CUVELONOEWC XWPLEC AAAO aVAYVWPLOLULO

alTio



VAP - AlayvwaoTika KpLtnpta

a. Nea evap&n Muwdwyv eKKploewy N aAlayn
gTN TOLOTNTA/TTOC0TNTA N AUENoN OTLC

L avaykeg avappodnong

2NELa ATTO , , ,

b. Emdeivwoon avtaAlayng agplwv

PaOZ /F|02 <240

AVATIVEUGTIKO ZUGTNA

(touhaytotov 2)
c. Nea akpoaoTika supnuata

d. Neaevap&nn emideivwon Bnyan duoTvolan

Tayurmnvola




VAP - AlayvwaoTika KpLtnpta

AVo n TtepLOTOTEPEC o , ,
, , , a. Neo n emidetvoupevo 0tnBNua
ouveyoueveg CxR o€ aogBevelg ywplg ,
) ) ) b. NMukvwon
UTTOKELUEVA VOO NLATA ILE TOUAQYLOTOV ,
, c. Kowtlotnta
1 eupnua.




VAP - AkTlvoAoyLKN atetkovion AA

H mtapouoia vewv dinBnuatwy oTnv aktivoypadia Bwpakoc
EKTOC TNC TIVEUUOVLIAC UTTOPEL VA ONUALVEL ETILONG:

v ATEAEKTOOLA

v elopodnon

v TIVEULLOVIKN EMBOAN

v TIVEULOVLKO oldnua

v KUPEALDIKN aloppayla

v TIVEUMOVLKN alpoppayla

v TIVEUMOVLIKO Epdpakto, ARDS



VAP - Atayvwon (AvoookaTaoTaApEVOL)

OudcetepoTevia, Asuyatpia-Asupwpa
amoAuTog aptBuog oudetepodidwy <500/mm3
HIV pue apiBuo CD, <200
TIANVEKTOMN
Apeon TEPLOdOC LETA ATIO LETAUOOYEUON
XMO
YYnAEG 000ELC KOPTIKOTTEPOELD WYV
> 40mg mpedvidovng, >160mg hydrocortisone,
>32mg methyl-prednisolone
> 6mg dexamethasone,
> 200mg cortisone, kaBe nuepa yia 2 fOonadec

NHSN Overview - CDC 2076



VAP - KaAALEPYELEC

Mptv TNV EVap&n avTiLiKpoBLaKNG aywyng
ANYN SELYHATWY Yo KAAALEPYELQ OTIO KATWTEPO AVATIVEUGTLKO KOl alpa.

00nyieg IDSA/ATS 2016 TtpoKpLVOUV TIC N ETTEUBATIKES TEYVLKEC,
dnAadn Tnv AnYn BPoyXLKWV EKKPLOEWYV Y10 ALETN LLKPOTKOTINO N KA
TIOGOTIKA N NULTIOOOTIKA KAAALEPYELQ.

Ev TouToLg, avaloya pe TIG dUVATOTNTEG TOU EKAGTOTE VOGOKOHEIOV,
uTtopElva ylvsl Kal BpoyxocKomKn Anyn uAtkou (mini-BAL, BAL, PSP)
YLO TTOOOTIKN KAAALEPYELQ.

o Muwdn TtTUEAa amo BpoyXouc N TPAXELA TLEPLEYXOUV

> >25 oudetepodiia Kat
> <10 etiBnAlaka kuttapa ava low power field (x100).

ATS/IDSA Guidelines 2016



VAP - Alayvwaon / MeBodol

Dpia’® afloAdynong moooTikwv KEAAEPYELDY, W EVBELEN VAP/HAP

YAwko AndBev e

aaaaaaa

YAwo AngBev pe

Bpoyyokuliehbikn exmhuan

Yhwo Andbev pe evdotpayetakn

ﬁﬁﬁﬁﬁﬁﬁ

(BAL)
10° CFU/mL 10¢ CFU/mL 10° CFU/mL

Twueg amotkiwv/ml (CFU/mL) loeg N avwTEPEG AUTWY TWV 0PLWV
OUVNYOPOUV Yla TN EvapEn avTiikpoBLakng aywyne.




VAP - Alayvwaon / MeBodol

Mola TEXVIKN UTIEPTEPEL TNC AAANG Yia ANYN ULIKPOBLOAOYIKWY
SelynaTtwy, n emepfatikn (BpoyxookomTnon) N N LN ETTEUBATIKA
(ANYN BPOYXIKWV EKKPLOEWYV) BEV lval olyoupo.

MehtaR, Groth M. Invasive or non-invasive management of suspected ventilator-associated pneumonia?
And old controversy revisited. Clin Pulm Med 2000;7:277-9.



VAP - Xpwon Gram

ApiBunon BakTnplwy Kat TPOTIOC avadopac armo EpyacTnpLo

1+ (omavia) : <1 kot

2+ (Alya) : 1-5 Kot

3+ (uetpa) :  6-30 KkoTt

1+ (ueyaAn) : >30 kom

1. Eheyyoc 20-40 omukwv nediwv (efapoupevwvy autwy mov dev avevplokovtal Pakthipla).

2. 3+ otnv NUUIOOOTIKN xpwor Gram, anotedel woyupn evbewtn Omapéng VAP/HAP.




VAP - Alayvwaon / MeBodol

Hutrtoootikn Xpwon Gram
>3+ = 1oyupn evdel&n umtap&ng VAP/HAP

Attouoia Baktnplwyv Kat
<1+ 0TNV NUTTOOOTLKN KAAALEPYELQ
amokAeiouv tn miBavotnta VAP/HAP.

EvOlQUETEC TIMEC = KALVIKN Kplon.

For patients with suspected VAP whose invasive quantitative culture
results are below the diagnosticthreshold for VAP, we suggest that
ntibioti withheld rather than contin

(weak recommendation, very low-quality evidence)
ATS/IDSA: HAP-VAP Guidelines 2016



VAP - Alayvwaon / Meploptlopol

AkOAouBoL LLIKPOOPYAVIOUOL = ATIOIKIOMUOG
EKTOC £AV ATIOMOVWVOVTAL atto K/a TIVEULLOVLKOU LOTOU N TTAEUPLTIKOU UYpOU
a. Candida species”or yeast not otherwise specified
b. CoNS (coagulase-negative Staphylococcus species)
c. Enterococcus species

YnUELWON
Candida species, CONS 1 Enterococcus speciestou
KAAALEPYOUVTOL ATIO alpa v BewpouvTal altia AolHwENG



VAP - CPIS score

CPIS (Clinical Pulmonary Infection Score)
(ARRD 1991:143:1121) sensitivity: 65%, specificity: 64% (Resp Care 2011:56:1087)

Assessed Parameter Result Score
Temperature ("Celsius) 365-384"C 0
385-389"C 1
£36orz39°C ?
Leukocytes in blood (cells/'mm?) 4,000-11,000/mm? 0
< 4,000 or > 11,000/mm? 1
= 500 Band cells i
Tracheal secrations (subjective visual scale) Mone 0
Mild/non-purulent 1
Furulent ?
Radiographic findings (on chest radiography, excluding CHF and ARDS) Mo infiltrate 0
Diffuse/patchy infiltrate ]
Localized infiltrate 2
(Culture results (endotracheal aspirate) Mo or mild growth 0
Moderate or florid growth ]
Moderate or florid growth AND pathogen consistent with Gram stain i
Oxygenation status (defined by Pal_Fi0 ) = 240 or ARDA 0
= 240 and absence of ARDS ?

ARDS: acute respiratory distress syndrome; CHF: congestive heart failure



VAP - AelkTEC PAEYMOVNG

Emti kAtvikng uttogiac VAP kat HAP ouviotatat apeon evap&n
EUTIELPIKNG AVTLUIKPOBLAKNG aYWYNC, LE Baon Ta KALVIKA KpLTNLa,
YWPLE va lvat arapaitnto va ouva&loAoynBouv:

- CRP

- TipoKaAaltovivn,
- s-TREM-1 (BAL)
- CPIS

ATS/IDSA Guidelines 2016



VAP - Atadopa HAP / VAP

MPOoOTITIKA LEAETN ETILTAPNONG TIOU OUYKPLVE 327 emeloodia
VAP pe 261 avtiotowya HAP.

VAP mteploootepa emetoodia Gram (-) AotpwEewv vs HAP
59 vs. 39.6 %, p<0.001

HAP
UPNAOTEPN ETITITWON AOLUWEEWY ATIO0 S. pneumoniae Kat Louc.

Weber DJ, etal. Infect Control Hosp Epidemiol 2007;28:825-31.



TYMNOI VAP

H VAP ywpiletal og dUo TUTIOUC :
Mpwiun Kat oyun.
Npwun : €vap&n VAP petaly 48 kat 96 wpwv amo tnv
SlaocwAnvwon Kat oXeTI{eTal LE EvaloBnTouc oTa
AVTIBLOTIKA LIKPOOPYAVITLOUC.

OYwn : amo tn 12" nuepa voonAelag



APXEX2 OEPATIEIAZ VAP

KaBuatepnuevn xopnynon EMAPKOYZ avTiBLloTIKNG aywyng
odnyel og au&nuevn BvntoTnta

ApYIKA KAAUPN KE AVTIBLOTIKA TTOU KAAUTITOUV OAd Ta TiBava
raBoyova Kal AKoAoOUBWE EAATTWON TOU GpACUATOC UE Baon TLIC
KAAALEPYELEC.

01 8 nuEpeC Bepareiag lvatl LAANOV IKAVOTIOLNTIKEC

H yvwon Tn¢ ToTKNG XAwpPLdac lvat onuavTikn.



APXEX2 OEPATIEIAZ VAP

H emtidoyn Tn¢ aywyng mpemeLva BacieTal oTa TOTIKA
ETILONMLOAOYLKA GEGOMEVA KOL CTOUC CUVUTIAPYOVTEC TIAPAYOVTEG
ktvduvou yta MDR mtaBoyova.

MpETEL VA YIVETALETIAVEKTIMNGN TOU aoBevouc oe 72-96 wpeC Kal
ATIOKALMAKWON TWV AVTIBLOTIKWY LOALG YIVOUV BLOBETIUEC Ol
gualoBnoleg Tou maBoyovou.



VAP - Eutelptkn Oeparmela

Mivoxkog 5: APXLKI SLUTSLDLKI oVTLLLKpOoBLotkr] ooy wyr] yuo caoBsveic e HAP VAP

AcBevrg e KMvikR umto ica HAP/S VAP

AcBeveic e HAP, ywpic onmTLKR
KoTtorAnfio Kol ¥ywpic moapdy ovrtEeg

KwiUvou yLro TmoAuocv BexkTLKE T otBo yoweoe

AcBeveic e HAP/VAP o onmITLKl KatanmAniio fq pe

TMOpaYoOVwTES KLwdUvou yio oA uvoavBexktika ol oyowo

NMovolSsporteial-2:

FuvSuvoaocuol avTLBLoTuKo w22

‘Ewvot ot TOL TT 0L Ot KOLT L

MNurepoakddivn-toaloprtoktoun: 4,5g x 4

MurepoakthAiv-toaloprtokTtaun: 4,5 x 4

Kedemipn: 2g x 3

Kedemipn f Kedbrtalwwrtipn®: 2 g x 3

Mepomeveaun3%: 2g x 3

lpurevaun/ohoortoativn®: 1g x 3

lpwmeveaun,/ohoactaTivn®: 1g x 3

Mepomeveun™%: 2 x 3

MNropureveun®: 1g x 3

ATrpsovaun: 2g x 3

KAl £vo ot & Tor TLOLD ot KOLT LD

Apnkoacivn®: 20mglkg x 1

Mevrtopukivn”: 5-Tmg/kg x 1

Topumpopukivn™: 5-Fmeglkg x 1

Zurpodrofocivn®: 400mg x 3 i 600mg x 2




VAP - Epmetpikn Ogpareia

ze umtobia maBoyovou Le avroyn oTLe

KapPanevepec?10

l

MpooBnkn TouAayLotov EVOC amo Ta Koatw B

Kohwotivn: 9 1U, poption, akohotBwg 4,5 U x 2

Twyekukdivr: 200 mg poption, akohouBwe 100mg x 2




VAP - Epmetpikn Ogpareia

Ie umoio: MRSAM
l - AcgBeveicne KEK N
VEUPOYXELPOUPYIKN ETTEUR AT
| | | : - Tvwotn popeia MRSA
MpooBrjkn evog amo e karwbL: - INMTKNA katamngia,
- AKTIVOAOYIKN ElKOVQ
TR VEKPWTLKNC TIVEUMOVLAG N
Awelohion*: 600ﬂ'lg X2 KOIAOTIKWV OXNUATIOUWV
-  Epmunua
Buvkopwkivn: 15mg/kg x 2 {apywkn 600 popriong: 25
mg/kg




VAP - Eumelpikn Oepareia yia P. aeruginosa

Eav o aoBevng dev ivat uPnAou KIvduvou yla va KataAnget, dev

ouvuTtapyet septic shock N £lval yvwoTd Ta AMOTEAECUATA TWYV
K/As ...

we recommend monotherapy using an antibiotic to which the
isolate is susceptible rather than combination therapy (strong
recommendation, low-quality evidence)

ATS/IDSA Guidelines 2016



VAP - Eumelpikn Ospareia yia A. baumanii

For Acinetobacter sp that is sensitive only to colistin, we
recommend [V colistin

(strong recommendation, low-quality evidence)
..and we suggest adjunctive inhaled colistin
(weak recommendation, low-quality evidence)
..and we suggest not using adjunctive rifampicin
(weak recommendation, moderate-quality evidence)

We recommend against the use of tigecycline

(strong recommendation, low-quality evidence)

ATS/IDSA Guidelines 2016



VAP -O¢pareta pe Colistin

Aoon ¢opTiong
9 x 10¢ IU (aveEapTNTwe vedpLKNg AstToupyiag)

Aoon ouvtnpnong

CrClL>90:10,9 x 106 IU diaipepevn o€ 2 SOOELC
(evap&n 12 wpec peta tn doon popTiong)



VAP -Ogparmeia pe AULvoyAukooldeg

Edara yopnynon nLEPNOLWG
H ertiBupntn Cmax otov opo sivat 10 x MIC Tou mtaBoyovou

Aocoloyla
Fevtautkivn: 5-7 mg/kg, o€ Eyxuon yla pia 0pa, q24h
Aukaoivn: 15-20 mg/kg, o€ €yxuon yia pia wpa, q 24h

ATtattelTal TapakoAouBnon TnG 0TABUNG 0TO TTAAC AL
Aukaoivn: peylotn 56-64 pug/ml, ehaywotn <lug/ml
Fevtautkivn: peylotn 16-24 pug/ml, ehayiotn <1 pg/ml



VAP - Alapkela Osparmeiag

H mpotewvopevn dlapketa Beparmeiag sivat 7 NUEPEC

E€alpeon: AoluwEn amno Pseudomonas aeruginosa
n Acinetobacter baumannii — 8eparmeia 14 d,
Legionella spp.14-21 d, Staphylococcus aureus 21d

H mpokaAottovivn (kat oyt to CPIS) umopel va 0dnynoeL atnv
SLOKOTIN TWV AVTIBLOTIKWYV LETA ATIO 7 NUEPEC ETTAPKOUG
avTILIKpOBLAKNG aywync, eav <0,25ng/ml.



VAP - PK/PDs

For patients with HAP/VAP, we suggest that antibiotic dosing be
determined using PK/PD data, rather than the

manufacturer’s prescribing information.

PK/PD-optimized dosing refers to the use of:
- antibiotic blood concentrations,
- extended and continuous infusions,
- and weight-based dosing for certain antibiotics

(weak recommendation, very low-quality evidence)

ATS/IDSA Guidelines 2016



VAP - tpoAnyn

Avoid mechanical ventilation if possible - use non invasive ventilation
Girou E et al. JAMA2003;290:2985-2991(VAP20% vs 8%)

Prefer oral versus nasal intubation - minimizes the risk of sinusitis
Holzapfel L et al. Crit Care Med 1993,21:1132-8 (VAP 17/29pvs 9/25p )

Cuff press 20 - 30 cm H2

Rello J et al Am J Respir Crit Care Med 1996,154:111-115

EAQTTWON SLAPKELOC LNYAVIKOU AEPLOLOU

Hold sedation
KressJetal NEJM2000, 342: 1471-7 (durationMV 4.9vs 7.3, LOS 6.4vs 9.9)

Use standardized weaning protocol
Marelich GP et al. Chest 2000,118: 459-67 (durationMV 124 vs 68h, VAP 15% vs 6%)

Combine above strategies
GirardTD et al. Lancet 2008, 371:126-34 (LOS ICU 9.1vs 12.9 LOS Hosp 14.9 vs19.2, Iy mort 44%vs 58%)



Lorente et al. Influence of an endotracheal tube with polyurethane cuff

and subglottic secretion drainage on pneumonia.
Am J Resp Crit Care Med v 176 ;1079 — 1083, 2007

Reducing channel formation and fluid leakage fromthe subglottic area

ETT-Cas arisk factor for global VAP (22% vs 7.9% p =0.001)

Early-onset VAP (10.7 % vs 3.6% P =0.02)
Late—onset VAP (26.7%vs 9.5% P = 0.01)

PHYSIOLOGICAL AND TECHNICAL NOTES

Intensive Care Med
DOL 101007001 34-008- 1016-9

Alberto Zanella A double-layer tracheal tube cuff designed

Massimo Cressoni

Myra Epp to prevent leakage: a bench-top study
Mario Stylianou
Theodor Kolobow

Received: 30 August 2007
Accepted: 10 January 2008
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The NASCENT Randomized Trial
JAMA, August 20, 2008—Vol 300, No. 7

Silver-Coated Endotracheal Tubes and Incidence of
Ventilator-Associated Pneumonia

Patients receiving a silver-coated endotracheal tube had a statistically

significant reduction in the incidence of VAP and delayedtime to VAP
occurrence compared with those receiving a similar, uncoated tube.

39



VAP - MPOAHWH / OEZH

Head elevation (HOB) 30 — 45 degrees (unless contraindicated)
Drakulovich M, Torres A, Bauer T, Nicolas J, Nogue S, Ferrer M. Lancet 1999; 345: 1857- 58
23% (supine p) vs 5% (semirecumbent pos) VAP

Feasibility and effects of the semirecumbent position to prevent
ventilator-associated pneumonia: A randomized study*

Christianne A. van Nieuwenhoven, MD; Christine Vandenbroucke-Grauls, PhD; Frank H. van Tiel, PhD;
Hans C. A. Joore, MD; Rob J. M. Strack van Schijndel, MD; Ingeborg van der Tweel, PhD;

Graham Ramsay, PhD; Marc J. M. Bonten, PhD
Crit Care Med 2006: 34:396-402

The targeted backrest elevation of 45° was not reached.

The achieved difference in treatment position (28° vs. 10°) did not
prevent the development of VAP (6.5 % vs 10.7%)



VAP - MMPOAHWYH / NAPOXETEYZH

Continuous aspiration of subglottic secretions (CASS) reduces
aspiration

Achievedthrough the use of an endotracheal tube equipped with a
dorsal lumen (EVAC tubes)

«SVentilator . . . .
Vacuum : Subglottic secretion drainage for preventing
ventilator-associated pneumonia: a meta-analysis

Cameron Dezfulian, MD,*" Kaveh Shojania, MD," Harold R. Collard, MD,j
H. Myra Kim, ScD,” Michael A. Matthay, MD,%" Sanjay Saint, MD, MPH<"*

The American Journal of Medicine (2005) 118, 11-18

Subglottic
= * 110 studies retrieved, 896 p enrolle
U * Reduction of early onset VAP by nearly half

(risk ratio [RR] 0.51; 95% confidenceinterval [CI]: 0.37 to 0.71)




VAP - MTPOAHWH / 3TOMATIKH YTEIINH

Oral decontamination
Mnyavika peca (BoupTtoiloua SoVTLWV Yid ATIOMAKPUVON
BakTnpLldlakng TTAaKac)
dapuakoloyikad pega (TTAUOLLO HE XAwPeEWDivn N Xpnon
ouUVOUAOMOU avTIBLOTIKKV gentamicin, colistin, and
vancomycin).

Randomized Controlled Trial and Meta-analysis
of Oral Decontamination with 22 Chlorhexidine Solution
for the Prevention of Ventilator-Associated Pneumonia

Hutsaya Tantipong, MD; Chantana Morkchareonpong, MDY Songyved Jaivindee, MD; Visanu Thamlikitkul, MD

Infect Control Hosp Epidemiol February 2008; 2 : 131-136

VAP 4.9% vs 11.4% (0.56, 0.39 to 0.81)
7 episodes per 1,000 vent-days / 21 episodes per 1,000 vent-days
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Oral decontamination for prevention of pneumonia in BAJ 2007:334:889- onginally published online 26 Mar 2007;
mechanically ventilated adults: systematic review and doi:10.1136/bm].39136 526160.5E
meta-analysis

EeYuee Chan, nurse educator,” Annie Ruest, infectious diseases consultant,® Maureen O Meade, associate
professar, Deborah | Cook, praofessor?

* Oral antiseptics: prevent VAP (RR 0.56,95% CI 0.39 - 0.81)
e Oral antibiotics: further confirmation needed (RR 0.69, 95% CI0.41-1.2
* No influence on mortality, duration of MV, length ICU stay

Chlorhexidine - povidone iodine
Cardiac surgery patients - chlorexidine 0.12%

Guidelines for Preventing Health-Care--Associated Pneumonia, 2003 March 26, 2004 /53(RR03);1-36
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REVIEW

Selective decontamination of the digestive tract
reduces bacterial bloodstream infection and

mortality in critically ill patients. Systematic ' .
review of randomized, controlled trials Journal of Hospital Infection (2007) 65, 187-203

L. Silvestri **, H.K.F. van Saene ?, M. Milanese 2,
D. Gregori <, A. Gullo

91 RCTs conducted between 1987 and 2005
8065 criticallyill patientsincluded
Reductionin overall bloodstreaminfections (OR, 0.39; 95% Cl)
and overall mortality (OR, 0.80; 95% CI)

Results of meta-analyses show that SDD is associated

with a marked reduction
in the incidence of VAP
Length of stay, hospital costs, antibiotic usage ?
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The purpose of SDD is to prevent ICU acquired infections.

Colonization and subsequent infection with ICU-acquired bacteria
are prevented by topical application of antibiotics in the
oropharynx and the gastro-intestinal tract.

For this, a pasteis appliedto the buccal cavity, and a solution is
administered through the nasogastrictube (generally polymyxinE,
tobramycin, and amphotericin B).

Treatment with parenteral antibiotics, most frequently cefotaxime,
is added for the first 4 days to prevent early infections.

The “selective” part of NSDD reflects this anaerobic flora-sparing
effect.
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Evteplkn oltion

'OXt AAAQYEC POUTIVAC OTA KUKAWUATA

AucTnpoc EAeYX0C YAUKOTNG

Attodpuyn avemBUUNTWYV METAYYIOEWY

Silver - coated svdotpayclakol CWANVEC

Closed vs open cugtnuata avappodpnong

Kivntika kpepatia ?
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Research
Staffing level: a determinant of late-onset ventilator-associated
pneumonia

Stephane Hugonnet, llker Ugkay and Didier Pittet

High nurse-to-patient ratio

- was associated with a decreased risk for late- onset
VAP (hazard ratio 0.42, 95% C1 0.18 - 0.99)



VAT

Ventilator-Associated Tracheobronchitis

A “gold standard” for diagnosing VAT does not exist, and there
IS no evidence-based definition.

The most common diagnostic criteria noted in the literature
presence of fever without another recognizable cause
new or increased endotracheal tube secretions

a positive culture of the trachealtube aspirate
and lack of a new or progressive infiltrate seen on a chest radiograph.

Palmer LB, Smaldone GC, Chen JJ, et al. Aerosolized antibiotics and ventilator-associated tracheobronchitis in the intensive care unit. Crit Care Med 2008; 36:2008-2013, Craven D, ChroneouA, Zias N,
et al. Ventilator-associated tracheobronchitis (VAT): the impact of targeted antibiotic therapy on patient outcomes. Chest2009; 135:521-528, Nseir S, Di Pompeo C, Pronnier P, et al. Nosocomial
tracheobronchitis in mechanically ventilated patientsincidence, aetiology, and outcome. Eur Respir J 2002; 20:1483-1489



VAT

Ventilator-Associated Tracheobronchitis

INwg 0a
amodeifelg eav
givat VAT q
VAP?

Mpemel va Beparevstal ?
In patients with VAT, we suggest not
providing antibiotic therapy

(weak recommendation, low-quality
evidence)

ATS/IDSA Guidelines 2016
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Ventilator-Associated Tracheobronchitis
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Model For Antibiotic Therapy of VAT

Days 1-6 | ETA Surveillance Cultures
Pathogen Identified, but < 10%# cfu/mi

VAT Diagnosis
Pathogen > 10%% cfu/ml

VAT
Targeted Antibiotic Therapy
L. 9 .
Reduced il Improved Patient
VAP Outcomes

Frocure 4. A model based on the use of serial endotracheal

S]Eutum cultures for the E'HI'.}" detection of VAT, and the initiation

[ T.'unel}r, taerﬁeted antibiotic Thera]_:n}'. which has been demon-
1

strated to reduce or prevent VAP and improve patient out-
cotnes, &3
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VAT

Ventilator-Associated Tracheobronchitis

[poTelveTaL N XOPAYNON ELOTIVEOEVWV
avTIBLOTIKWY yia Tn Bepareia tng VAT.
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Outcomes in pneumonia in the ICU
Remain suboptimal with current treatments

Morbidityand mortality inintubated and mechanicallyventilated patients with pneumonia
remain high, even when using current standard of care antibiotic therapy

- =

Clinical & microbiologic
response rates for
Gram (-) VAP Is 50-65 %

Chastre et al Crit Care Med 2008:; 36:1089-96
Kollef et al., Crit Care 2012:16:R218

v

Success of systemic treatmentin criticallyill patients may be limited by
altered pharmacokinetics (e.g. accelerated plasma clearance)

ATS/IDSA. Am J Respir Crit Care 2005;171:388-416, Kollef KE et al. Chest 2008;134:281-287, Iregui M, et al Chest 2002;122:262-268, Luna CM, et al. Eur RespirJ
2006;27:158-164, Dey A, etal. Annals Thorac Med 2007;2:52-7, Boucher HW et al. Clin Infect Dis 2009;48:1-12, Smith B, et al. Chest2012;141:1327-36, Blot Sl, et al.
Adv Drug Del Rev 2014;17:3-11.



Aerosolized Antimicrobials

IV (and oral)
treatment

Targeted inhaled
therapy

)

Inhalation Delivery Potential for:
Higher pulmonary tissue concentrations
Improved PD profile = High [C] / MIC
Enhanced efficacy
Reduced systemic exposures = toxicity
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Lack of Benefit of Adjunctive Colistin Inhaled
in an RCT: ? Wrong Aerosol Delivery System

RCT, 100 patients with Gram negative VAP (PA and AB) in Thailand

Systemic therapy + Placebo or nebulized (75 mg q 12 h, 2.25 MIU)
colistin for duration of IV therapy

Given by ultrasonicor jet nebulizer for 10 minutes. Levels not measured

NO benefit in clinical outcome, but 1-2 days shorter duration of
IV therapy with adjunctive inhaled colistin

better microbiologic outcome

Table 2. Clinical and microbiological outcomes of the study patients

CMS group (n=51) NSS group (n=49) % Risk difference (95% CI) Risk ratio (95% CI) P value

28 day clinical outcome

favourable outcome 51.0% 53.1% —2.1% (—22%-18%) 0.96 (0.66-1.40) 0.84
death due to VAP 39.2% 36.7% 2.5% (—17%-22%) 1.07 (0.65-1.76) 0.80
overall mortality 43.1% 40.8% 2.3% (—17%-22%) 1.06 (0.67-1.68) 0.81
Favourable microbiological outcome 60.9% 38.2% 22% (3%-41%) 1.57 (1.03-2.37) 0.03
Incidence of complication 31.4% 24.5% 7% (—11%-24%) 1.28 (0.68-2.42) 0.44
bronchospasm 7.8% 2.0% 6% (—3%-14%) 3.84 (0.45-33.19) 0.36
renal impairment 25.5% 22.4% 3% (—14%-20%) 1.13 (0.56-2.29) 0.82

Rattanaumpawan P, et al. JAC 2010; 65:2465-9



Can Adjunctive Aerosol Therapy Improve
The Outcome in MDR VAP?

Retrospective, matched case-control
study

43 patients with MDR GNB VAP

Treatment

Aerosol(2 million units/d) + IV colistin (9
million units/d) vs

IV colistin alone (43 controls)

Few details about nebulization
methods

17% Acinetobacter baumannii
No colistinresistance
Trend to more clinical cure with

aerosolin logistic regression
model (p=0.08)

Kofteridis DP, et al. Clin Infect Dis 2010; 51:1238-44

No. (%) of patients

IV colistin group ~ AS-V colistin group

Qutcome n=43) (n =43 P
Clinical outcome
Clinical cure 14 (32.5) 23 (54) 05
Clinical improvement 12 (28) 9(21) 451
Clinical failure 14 (32.5) 7 (16) 126
Recurrence 37 419) >.99
Bacteriological outcome”
Eradication 17 (50) 19 (45) 679
Persistent 12 (35) 10 (24) 272
Recurrence 2 (6) 5(12) 450
Colonization 3(9) 819 208
[Ty
All-cause 18 (42) 10(23) 066
VAP-related 11 (26) 7 (16) 289
f\dverse events
Nephrotoxicity 8 (19) 8 (19) >.99
Neurotoxicity 0 0




Pulmonary Drug Delivery System (PDDS)

Mesh Nebulizer and Hand-held

On-Vent Configuration L . .
Amikacin Inhalation Solution Conflguratlon

Overview diagram
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Cardeas

pharma

eFlow Inline Nebulizer

Utilizes the PARI eFlow technology
Very low increased resistance to flow

reservoir

aerosol generating
membrane

to the

air from patient

ventilator



http://cardeaspharma.com/

Details on PARI eFlow Inline

Reservoir

holes (um)

Ventilator Humidifier

7

Inspiratory limb [

—>

| -—

Expiratory limb

Expiratory filter

Controller
electronic
circuit

Vibrating membrane containing thousands of
micron size holes (laser drilled)

Membrane excited and oscillates at ~120kHz
Particle size 3.2 um with humidity

Monodispersed aerosol (much tighter
distribution than conventional jet nebulizers)

Fast, silent operation
v Treatment time for 6mL ~ 12 minutes

v' Single patient use, multiple treatment
nebulizer

v' Continuous nebulization



|ASIS study

v 300 mg amikacin plus 120 mg fosfomycin or placebo (saline)
= eFlowInline System (PARI GmbH, Germany)

= twice daily for 10 days (or to extubation if <10 days)

v 143 pts randomized (71to AFIS, 72 to placebo)

v No significant difference

- CPIS changes from baseline (p=0.70)
- Subgroup analysis of CPIS changesin MDR and XDR

- Mortality and clinical cure at Day 14 (p=0.68)
- Mortality and ventilator free days (p=0.063)
- Mortality: 17 (24%) AFIS, 12 (17%) placebo p=0.315

AFIS as adjunctive aerosol therapy compared to standard of care IV antibioticsin
patients with Gram-negative VAP was ineffective in improving outcomes.

Kollef MH, Ricard JD, Roux D, Francois B, Ischaki E, Rozgonyi Z, Boulain T, lvanyi Z, Janos G, Garot D, Koura F, ZakynthinosE, Dimopoulos G, Torres A, Danker W, Montgomery
AB. Chest. 2016 ; 24. pii: S0012-3692(16)62463-17.
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Nothing is so dangerous as being too modern;

one is apt to grow old fashioned quite suddenly...
Oscar Wilde.

Timote deV ELvaL TILO ETILKLVOUVO ATIO TO VA £L0CL TTOAU LOVTEPVOC.
TelVOUE VO WPLULACOUE TIPOC TO TLAAALOMODLITIKO EVTEAWC

Eadvika



