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Am J Infect Control 1999;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)
Chastre J, Fagon Y ; CCMed 2002 Rello J; Chest 2002

e AogOeveicoe Mnxav i kAAvamrvon
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" TAPATETAUEY N o) LapKELA VO 0'7]). E { A g (Am J Respir Crit Care
Med 2005:171:388-416)

XVENUEYV O KEOTOGV OO0 N A ELAG (Crit Care Med. 2005:33(10):2184-2193)
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Mvevpovia - N ew guidelines

AS/IDSAGuidelines 2016.
Clin Infect Dis. 2016 Sep 1:63(5):e61—e1.

National Healthcare Safety Network (NHSN)
Overview — CDGC 2016
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VAP-TTaBoAor L KA
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Ao6o KOO LOL UNXAV L O OLrrrrrrrrmnnness

ATOLKLOUGGAV ATV EVOTLKOGKOL
TEMTLKOOGOLOTAL AT Og

(mtapovoiad BakTnptLliwy XWPICATGY T NON
EEV L OTTOOH)

MLKPOELOPOPATE LS A VDT EPLOL KA L
KOTOTEPOL AEPLATYWY OO

OadmoLKLOMIG UTTOPEL VA OQEILAET AL TE
SLAOCTOPAaULKPOOPY AV LOUDY A6 dapLY YA,
TUPpPAPPLY LA, PO WYV EG OSOVTLKANMTAGKA, TETT L KO

CWAAV A, L ETAO 00N ATM6GPPLPWOTTO OE GPPOPWOTTO,
KOKAWUOX VATV ELVOTAHAP .

HetrLonvonBaKTnplLdiwy ANé6 UL A TETO L A
TNYATOLOKAAEL EVEPTYS

L o FS

- m a2 2 s e L 2= ama » L T S



VAP-ATTO L KL O Ubg

Htapovoiaa TOL EVOOTPAXELAKOOGOWARY
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VAP-E L 0p6dnon

HEIZPOOHZH raoctpLKOOGTTEPLEXOUEVY OV
ELVAL éVOAcAAAOg U N xav L OoUbég EPO6T OV TO
OTOMAX L ELVvaL UL amroBrkn Baktnptdiwy.
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OPLYKTAPA, EVVOELTILGSELOPOPROE Lg KA L
TN HeEtakivnon twv Baktnptdiwy OTO
QapLYYQa ANM66TOL KA L ELOPOPUV TAL.




ATTO TOV ATTOIKIONO oTn VAP

Oropharyngeal
Colonization

4L

Bacteria/Secretions
Leak Around ETT Cuff
ETT Biofilm

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

Frcure 1. Pathogenesis of bacterial lower respiration tract infections. Bacterial pathogens usually enter
the lower respiratory tract from the crophanmx by leakage around the ETT tube cuff. Different
prevention strategies for VAP are aimed at reducing number of bacteria entering the lower respiratory
tract. The black arrow represents the “battle™ beteeen the bacterial pathogen and different host
detenses. The three circles below represent 1}(>f=“'l]ti.'.lj patient outcomes that may occur over time.
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ATS/IDSA Guidelines 2016. Clin Infect Dis. 2016 Sep 1;63(5):e61-e111.
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YP-ALayYvwoT L Ka
KOLTAP L &
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YP-ALayYvwoT L Ka
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XP-ALayvwon -
AVOOCOKATAOTUAULUEY O L

Ovdercepomevia, NevxatL uta-Népudwu a
dmé6AlvTocapLlBuéscovdetepodiAwy <500/mmd

HIV te apt 6 ué6Cbh, <200
TANVEKTOLUR

Aueon nepltodOcUETAANM6 LETAU6OXELON

XM6

YYUNAéc O60E LS KOPTLKOOTEPOELSDY

>40mg mp e O v L £6V ng, >160mg hydrocortisone,
> 32mg methyl—prednisolone, >6mg dexamethasone,
200mg cortisone, KaB € nuépa rita2ecBoouad €g

NHSN Overview - CDC 2016



¥P-Atayvwon-K/a

MptLvnvévapéEn avtiuLKpPpOB LKA
aywyns

AAYn SELYUATWY YL A KAAALEDYE LA ATO
KATWOTEDPO VATV ELOTLKOKOAL Al .

OL odnyiegcTtwy IDSA/ATS 2016 T OO K PLVOULY T Lg
Un ENENBAT LKEETEXV LKE, OnAadnTny
AAY N BOOTY XL KOV EKKPIOEWY YL X GULEODN
ULKPOOKOSTTNON KAL TOOCOT L KAA
NULTOOCOTLKAKAAALEDTYE L O.
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ATS/IDSA Guidelines 2016



XP-Atarvwon/MéBodot

Opta’® afiohdynong mocoTkwv kaAMepyelav, we évBeifn VAP/HAP

YAwo AndBev pie
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(BAL)
10° CFU/mL 10* CFU/mL 105 CFU/mL

Tt pécamot K tdov/m(CFU/mL) (0 EChH A VBT €E P Eg

LTV TWV O pPLWV

CLVUYNYOPOOY YLATNEVAPED
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XP-Atarvwon/MéBodot

MOLA TEXVIKAVNMEPTEPELTNSGAANS Y L €
AGYn HuitkpoBLoAOoOY L KOV OE LY UGTWY, N
eEnepuBarikf(Bporxoowsmnon)nn un
emepuBactikn(AaYn BporxtL Kov
EKKPLOEWY)SEY ElvalL olryovpo.

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



XP- X o000 n Gram

AptOunon BaAaKTnpPplwy KAl T P6mOc
dvVopPpopPaGcaAM6EPYAOTTAHAL L O

+(omav t a): <1 Kom

2+ (A(y a): 1-5 KoOT

3+(uétpta): 6-30 korm

1+(ueradn): >30 Kom

T. EXEyY0C Z0-4U0 OMTIKWV EOLWV (ECALPOUHEVWV CUTWY TOU DEV AVEUPLOKOVTOL POKTNPLa).

2. =3+ OTnV NUUTOTOTLKN xpwon Gram, amotedel wyupn evbelin vmapéng VAP/HAP.




XP-Huy .t moocot L K%
KaAALépryeL o

HuutoooTtikr kaAAiépyera’

NMukvotnTo avanmtuine Paktnplwv Kol Tpomoc avadopdc ToUg

OO TO EPYOOTNPLO

Apon avanmTuen 1-5 amowkieg oto TpLpAio

1+ n Alyo Movo oto 1° tetaptnuoplo tou TpLpAiou®
2+ M LETPLO Bwc Kol to 2° teTtaptnpoplo tou tTpLpAilou®
3+ n adBowvn Ewce kot to 3° teTaptnuoplo tou tplfAiou®

1+ 1 adpbBovn Ewg ko to 4° tetaptnuoplo tou TpLpiiou




XP-Atarvwon/MéBodot

Huyit tooot itk x pwon Gram
d3IH+= 1 o0oxvphrévoetLEnonapé ng VAP/HAP

Amrovoia Baktnplwy KoL

X1+ 0TnNV NULTOOOT L KN
KOAALEDY EL U

amoKAeEiovy Tn it Bavért nt o VAP/HAP.

EvdiLaueoect !l Uéc=KA LV LKHKPLODN.

For patients with suspected XP whose invasive quantitative culture results
are below the diagnostic threshold for XPwe suggest that antibiotics be
withheld rather than continued

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



XP-AtLayvwon/
MeptoptLouot

AkbAovBotL HLtKpoopYyQaV LOMOL®
@O L KL O Ubg

EKTOCEGY ATTOUOVAOVOVTAL A6 K/a TVELUOV L KOO
LOTOOATMAELOLLTLKOOLYOPOO

a. Candida species* or yeast not otherwise specified
b. CoNS (coagulase—negative Staphylococcus species)

c. Enterococcus species

2NUELWON
Candida species, CoNS 77 Enterococcus species 7T O U

KAAALEPYOOVTOL A6 AiUd OEV
BewpodbviatlL diT L Aoiuwéng



¥XP - 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) 355-384"C 0
385-389"C 1
£3horz39°C i
Leukooytes in blood (cells/mmd) 4,000-11 000/ mm? 0
< 4,000 or > 11,000/mm? 1
= 500 Band cells ?
Tracheal secrations (subjective visual scalg) Mone 0
Mild/non-purulent 1
Purulent ?
Radiographic findings (on chest radiography, excluding CHF and ARDS) Mo infiltrate 0
Ciffuse/patchy infiltrate 1
Localized infiltrate ?
Culture results (endotracheal aspirate) Mo or mild growth 0
Moderate or florid growth ]
Moderate or florid growth AND pathogen consistent with Gram stain ?
Oxygenation status (defined by Pa0_FiD) > 240 or ARDA 0
= 240 and absence of ARDS ?

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



WP-AE(KTESCOAEY UOVHhic

Eni Kk At vikKngouvmroviagVAP Kk o t HAP
CLVV LOTAT UL AGUEOTN EVAPEN EUTTEL P L Kfig
AQVTLILULKPOBLAKAcAYWYAHg, L E Baon T

KALVIKGKPDLTAP L O, XWPRICV A ELV AL

aonapairtnto va ovvas&itodloynbBoov:

- CRP
-TPOKAAOLTOVIV DN,

- s—=TREM-1 (BAL)
— CPIS

ATS/IDSA Guidelines 2016



XP-A (t ad o paHAP/ XP

MPOOMTLKAMEAETN EMXT L THAONOT NS TOUL
OOYKPOPLVE 32T emTeELT60 L A VAP
UE 26 xvTtioT oLl x o HAP.

VAP Tep L O00éTEPA ETELOTS66O L & Gram (-)
AoL uvéEewy o oxéon uE HAP
59 vs. 39.6 %, p<0.001

HAP

VYUNASTEPN ETIMTWON A0 L UDE EWY A TS S pneumoniae
Ka Ll L OO0g.

Weber D], et al. Infect Control Hosp Epidemiol 2007;28:825-31.



TYMTO | VAP

H¥YP xwpiletatr o 060 TOTO VG :
Mpoadt un ket 6L un.
Mpot un:évapsEnWYPuertasovd8 ka L 96
WPWY ATM6TNY SLACWAAV WO N KA L
oOxeEtTileTalL e evaicbnrovg ot
AVTLBLOTLKGAULKODOODPDY AV L OMOOG.

OYviun:anétn 12" nuépoa voonAileiag



APXEXZ OEPATTE | A2 VAP

KaoaBvotepnuévn xopnynon EITAPKOY 2
VT LBLOTLKAISAYWYHS OONYELOTE
aLvE&Enuévn Bvncérnrtrao.

Apx L KaKkKalvoyn ue avti BLOTLKGaMTOUL
KaAldomtovv édAa ta ntBavanaboréva
KOl 0KOAOOGOBwg EAaT TWON TOUL PaoC UATOG
UE Baon TIgcKAAALLEDTY E L Eq.

Ot 8nuépecBepaneciagc eival Hallov
LKAV OO LNT L Kég

Hyvwon tnectomit Kfic X AwpLd ag €LV a L
ONUaAVTL KA.



APXEXZ OEPATTE | A2 VAP

HeEMLAOYA T NS A YWYHNS TPENME L VA
BacileTtTal OTATOMLKGEMLONULOAOY L K6
SeEdoUEVvA KOL OTOUVUGEOULVLVULUNTAP XOVTEG
TAPayov rteEgcKLVOO6VOL YiIaMDRTtabBoryéva.

Moéme Lt va YiveETAL ETAVEKTIUNON TOWUL
0B eEvoogoeE 72-96wpP Eg KoL
CMOKALUGKWON TWY AdVTLBLOTLKOY USA Lg
Yivoovov 0LabBéocLuESOL EvaLoBnoiecTtoOoL
tabBoyrévov,



XP-EumetLplLKkKhOepaneiu

Mivoakog 5: ApXLKI] €UTELpLKN avTLHKpoBLokn oy wyr] yuo acBseveig pe HAP/ VAP

AcBewvrng pe khvikry vmmoic HAPS VAP

AcBeveic pe HAP, xwpic onmTwkn AcBeveic e HAP/VAP o= onmtukr koatamAnfio f pe

woTarmAnfio kol ywpilg TTop oy OVTESG TMopayovTesg KuwvSUvou yLoa mmoAuoav BexkTLK & Tiot8 oy owvoe

KwSUuvou yLoa TtoAuoavBeKTLKG TtaBoyovo

NMowvoSsparteioe®-2: FuwdSuvaouol avilLBLrotikoy w22

‘Evor ot TOL TT OLp 0L KICET L)

MNurspoakAAiv-TolopItakToun: 4.5 x 4 MNurspoakddivn-tToaflopmoakTtdun: 4,.5g x 4
Kedemipn: 2g x 3 Kedemipn rf Kedprtalwripn®: 2 g x 3
Mepomeveuns®: 2gx 3 ljprevaun/ohoaotoativn®: 1g x 3
IjpumevEaun/oloaotoativn®: 1g x 3 Mepomeveun3%: 2gx 3

Nropurswepun®: 1g x 3

ATrpsovaun: 2g x 3

KAl Evor ot O Tor TTOLD O KOUT L

Appkoacivn: 20mglkg x 1

Mevrtopikivn™: 5-Tmg/kg x 1

Topumpoapukivn™: 5-7Fmglfkg x 1

Zurpodrofocivn® 4A00mg x 3 r 600mg x 2




XP-EumetLplLKkKhOepaneiu

2 untobia maBoyovou PE avoyn oTLg

Kappamnevepeg 10

l

MpooBnkn TouAayLotov EVOC amo Ta Katw b

Kohotivn: 9 1U, goption, akohouBuwe 4,5 1U x 2

Tuyekukhivn: 200 mg poption, akohouBwe 100mg x 2




XP-EumetLplLKkKhOepaneiu

It umoior MRSAM

|

MpoaBinkn £vac amo T kawB:

Awelohion ' 600mg x 2

Buvkopukivn: 15mg/kg x 2 {apyun 60on Gopriong: 25

me/ke)

AcoBeveic pe KEK
VEUPOXEIPOUPYIKI ETTEMRAON
['vwoTh gopeia MRSA
2NTITIKA KatatAngia,
AKTIVOAOYIKI €1KOVA
VEKQWTIKAC TIVEULOVIAC )
KOIAOTIKWY OXNUATIOUWY
Eutunua



MP-EumetplkhOepanela
Y L & P. aeruginosa

Eav o aocBevicdev €ivatlL vYynAloo
KLYVOOVOUL YL VAU KATAANEE L, OEV
oLV uLITap X € L septicshockh E{Vv L YV WOTAa
tTa anmotTteEArdécouata twy 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



XP-EumetLpLKhOepaneia
Y L o A. baumanii

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



XP-Oecpameita u € Colistin

Aéoon ¢6p T L Ong

Ix100IU(d v eEEXPTATWS VEDP L Kig
AELTOLPYIAG)

A6on cvvThHAPNONg

CrCI>90:109x 10°IU S t ¢ Lt D E UEY N TE 2
060 € L g EvapéEn12wp €c
UETAaTN 060N Q6P T L TNg)



XP-QOepamelta u e
AULYVOYALKOOLO €g

Edana& xopayrnon nuepnoiws
HemrmtBounthACmax oT oV 0p6 ELvat 10xMIC
Touv TtabBoyévouv

Aoocoldoria

Feviaputl kKivn:5-Tmg/kg, OE EY XLVON YL O UL OADP A,
g24h

AutKkaoitvyn:15-20mg/kg, 0 € éEY XLON YL O UiX &P A, q24h

AmaiL TEltalL TapakKkoAdAoo®Onon tnecotabuncorto
TAGao U O.

AuLKkaolvn: uéy L otnbhb-64 ug/m,elaxtoztn<iug/ml
FevautkKivn: uéy totn 16-24 ug/ml, e Alax t ot n <l yg/ml



XP-A LapKkeELa Oepameiac

Hmrpopotetitvéuevn SLapKkeELa Bepamneiacg
SivaLTlnuépcEc

Efaitpeon: Loinywén amné Pseudomonas aeruginosa
f Acinetobacter baumannii— 6 € p amw eia 14 d,

Legionella spp. 14-21 d, Staphylococcus aureus 21 d

HrTtTporkalottovivn (Kat 6x L T o CPIS)
UTTOPEL VA OONYAHAOE L OTNYV OLAUKOTAH
TWY VT LBLOTLKWOVY UETAaATSET N UED Ec

EMAPLPKOOSAVTLULKPOBLOAKAS O Y WY,
€av <0,25ng/ml.



¥XP - 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-T p6ANnuYn

Avoid mechanical ventilation if possible — use non invasive ventilation
Girou E et al. JAMA 2003- 290- 2985-2991(VAP 20% 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

EAdazt TwWwon 61.&,0!68LO[Q/JﬂXO[VLKOL')dS,OLO’[JOG
Hold sedation
Kress J et al. NEJM 2000 ; 342 : 1471-7 (duration MV 4.9 vs 7.3, LOS 6.4vs 9.9)
Use standardized weaning protocol
Marelich GP et al. Chest 2000 ;118: 459-67 (duration MV 124 vs 68 h, VAP 15% vs 6%)
Combine above strategies
Girard TD et al. Lancet 2008 ; 371: 126-34 (LOSICU 9.1 vs 12.9 LOS Hosp 14.9vs 19.2, 1y 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 from the subglottic area

ETT-C as 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
[eO0 10,1 007/00134-008-1016-9

Alberto Zanella A double-layer tracheal tube cuff designed

Massimo Cressoni

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

Feceived: 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 delayed time to VAP
occurrence compared with those receiving a similar, uncoated tube.
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VAP - MPOAHWH / ©EZH

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) XP

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%o)
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Continuous aspiration of subglottic secretions (CASS) reduces aspiration

Achieved through the use of an endotracheal tube equipped with a dorsal
lumen (EXC tubes)

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,f Michael A. Matthay, MD,g-h-i Sanjay Saint, MD, MPH<-d-¢

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

Subglottic
Secretions

U » 110 studies retrieved, 896 p enrolle

» Reduction of early onset VAP by nearly half
(risk ratio [RR] 0.51; 95% confidence interval [CI]: 0.37 to 0.71)
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Oral decontamination

Mnxav i ke uéoca(BovptoLouad 00VTLOV
YL amouakpovon Baktnptodl dKhg
T AadK ag)

Pappuaxkorloyry it ka yéoa (TAGOC L HO UE
vimne £1 8iuvunm A vinsaon onu Sy o)
Randomized Controlled Trial and Meta-analysis
of Oral Decontamination with 2% Chlorhexidine Solution
for the Prevention of Ventilator-Associated Pneumonia

comycin).

Hutsaya Tantipong, MD; Chantana Morkchareonpong, MD; Songvod Jaivindee, MD; Visanu Thamlikitkul, My

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

P 4.9% vs 1.4% (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 B, 2007:334:88% arginally publshed onine 26 Mar 2007
mechanically ventilated adults: systematic review and dor10.1136/om; 39136 528160 3
meta-analysis U 24120, .

EeYuee Chan, nurse educator,” Annie Ruest, infectious diseases consultant . Maureen O Meade, associate
professar,? Debarah | Caook, prafessor?

* Oral antiseptics: prevent %P (RR 0.56, 95% CI 0.39 — 0.81)
* Oral antibiotics: further confirmation needed (RR 0.69, 95% CI0.41-1.2
* No influence on mortalityduration of MMength 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



VAP-TTPOAHVYH /SDD

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 “

51 RCY conducted between 1987 and 2005
8065 critically ill patients included
Reduction in overall bloodstream infections (OR, 0.39; 95% CI)
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 XP

Length of stayhospital costs, antibiotic usage ?
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The purpose of SDD is 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 paste is applied to the buccal cavityand a solution is
administered through the nasogastric tube (generally polymyxin E,
tobramycin, and amphotericin B).

TFeatment 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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VAP-TTPOAHVYH

Research

Staffing level: a determinant of late-onset ventilator-associated

pneumonia
Stéphane Hugonnet, llker Uckay and Didier Pittet

* High nurse-to-patient ratio was associated with a decreased risk for late-
onset VAP (hazard ratio 0.42, 95% CI 0.18 - 0.99)
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¥ntilator—Associated facheobronchitis

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 tracheal tube 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, Chroneou A, Zias N,
et al. Ventilator-associated tracheobronchitis (VAT): the impact of targeted antibiotic therapy on patient outcomes. Chest 2009; 135:521-528, Nseir S, Di Pompeo C, Pronnier P, et al. Nosocomial

tracheobronchitis in mechanically ventilated patients incidence, aetiology, and outcome. Eur Respir J 2002; 20:1483-1489
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¥ntilator—Associated facheobronchitis

INwg 0a
amodeifelg eav
eivat VAT 1
VAP?

Moémwre it va
QepameveTatl ?

In patients with VAT, we suggest not

providing antibiotic therapy
(weak recommendation, low—quality evidence)

ATS/IDSA Guidelines 2016
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Model For Antibiotic Therapy of VAT

Days 1-6 | ETA Surveillance Cultures
Pathogen Identified, but < 105% cfuimi

VAT Diagnosis
Pathogen > 10%% cfu/ml

VAT
Targeted Antibiotic Therapy

Reduced _— Improved Patient
VAP Outcomes

Frovre 4. A medel based on the use of serial endotracheal
sputum cultures for the early detection of VAT, and the initiation
of timely, targeted antibiotic therapy, which has been demon-
strated to reﬁc& or prevent VAP and improve patient out-
cormes, 23
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Outcomes in pneumonia in the ICU
Remain suboptimal with current treatments

Morbidity and mortality in intubated and mechanically ventilated patients with pneumonia
remain high, even when using current standard of care antibiotic therapy

- .

Clinical & microbiologic response

rates for
Gram (=) XPis 50-65 %

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

v

Success of systemic treatment in critically ill 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. Chest2008;134:281-287, Iregui M, et al Chest 2002;122:262-268, Luna CM, et al. Eur RespirJ
2006;27:158-164, Dey A, et al. 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 S|, et al.
Adv Drug Del Rev 2014;17:3-11.



Aerosolized Antimicrobials

IV (and oral) treatment _
o 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
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 ultrasonic or 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 Impron
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 colistin resistance

Trend to more clinical cure with aerosol in
logistic regression model (p=0.08)

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

No. (%) of patients

IV colistin group ~ AS-IV colistin group

Qutcome n=43 (n =43 P
Clinical outcome
Clinical cure 14 (32.5) 23 (54) 05
Clinical improvement 12 (28) g (21) 451
Clinical failure 14 (32.5) 716) 126
Recurrence 307 419) >.99
Bacteriological outcome’
Eradication 17 (50) 19 (45) 679
Persistent 12 (35) 10 (24) 272
Recurrence 2 (6) 5(12) 450
Colonization 3(9) 8(19) 208
TIGTamy
All-cause 18 (42) 10(23) 066
VAP-related 11 (26) 7(16) 289
Adverse events
Nephrotoxicity 8(19) 8(19) >.99
Neurotoxicity 0 0




Pulmonary Drug Delivery System (PDDS)

On-Vent Configuration

Overview diagram

Control
Module

. Indicators
Pressure fine

(with adapter)

System cable

Ventlator  Inspiatory fine, Humidfier
dry side (active humidification)
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Configuration
— Nebulizer Control Modue
) 0 ————— Bution
Fpiece z \’v Power cord :
E % Indicators
" \ )
; A g i System
) \ 2 / ; cable I
\ o g 3
: QY 2 - — Pressure line o g
% : ($ 2
~—T J Q
>/ ) 0
Nebulizer = pe 3
17 )
Filter assembly +
(adapter and \
expiratory filter) “ , Mouthpiece
Aerosol
chamber
Oxygen T
port .



Cardeas

pharma

eFlow Inline Nebulizer

Utilizes the PARI eFlow technology

Very low increased resistance to flow

reservoir

aerosol generating
membrane

to the
air from

ventilator



http://cardeaspharma.com/

Details on PARI eFlow Inline

droplets

Reservoir

Laser
drilled
holes (um)

Ventilator Humidifier

/

Inspiratory limb |

—

drug

piezo electric
actuator

aerosol
cloud

eFlow Inline

-+
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 ym 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



IASIS study

v" 300 mg amikacin plus 120 mg fosfomycin or placebo (saline)
= eFlow Inline System (RRI GmbH, Germany)
= twice daily for 10 days (or to extubation if <10 days)

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

v No significant difference

— CPIS changes from baseline (p=0.70)

— Subgroup analysis of CPIS changes in 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
antibiotics in 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, Zakynthinos E, Dimopoulos G, Torres A, Danker W, Montgomery AB.
Chest. 2016 ; 24. pii: S0012-3692(16)62463-7.
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Nothing is so dangerous as being too modern;

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

Timotrte ev etvalL Lo ENTLKIVOLYO
ONM6TO VA ELOCAL TOAGUOVTEQPY OGg
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