-

NMveupovia TTou oxeTiCeTal ue Tov Mnxavikoé
Agpiopuo (VAP)

Kafnynting Nwpyog O. AnUOTTOUAOG
A’ MNMavemoTtnuiakr MNMveupgovoAoyiky KAIvik) NNOA «2QTHPIA»

laTpik Zx0A EBvikou kal KatrodioTpiakou MNavetioTnuiou ABnvwy

gdimop@med.uoa.gr

e
’—llﬁim""“um

S




NOOOKOMEIOKN TTVEUHOVIX

ATS/IDSA Guidelines 2016.
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HAP ka1 HCAP

HAP

Eival n Trveupovia tTou
OlAYIYVWOKETAI JETA ATTO
248 WPEC ATTO TNV
£10aywyn o010 VOOOKOEIO.

Ot vewTEPEC AMEPLIKAVLKEG
KateuBuvtnpileg 08nyieg
(IDSA/ATS 2016) yua tn
VOOOKOLELOKN TIVEUOVLA
katatacoouv tnhv HCAP

0TA CUVOPOO TIVEUMOVLAC ATtO TN
KolvoTnTa

HCAP

1. NoonAcia 22 nuépeg (TeAeutaio 3unvo)

2. Ailapovn o€ oiko guynpiag , IdpupaTa
XPOViWC TTaoXOVTWV

3.  ’'Evapgn aipokdBapong atrd pnvog

4.  Acbeveic 0€ XWPOUG TTAPOXNG IATPIKAG
@PoVvTIOAC (TT.X. EVOOPAERIa KAT' OiKOV
Beparreia)

5. GOLD COPD IV, Kl, Bpoyxektaaoitg,

6. AO0OgveiC uE AVOOOKATAOTOAN

AIMATOAOYIKA VOOTIMATA, OUDETEPOTTEVIA,
METAPOOXEUUEVOI, UTTO XNHEIOBEpaTTEiaQ,
XpPovia Afywn KopTiKoeIdwy (>10 mg)

TTpedvVICOVNG /d 4 >700 mg aBpoloTikr) ddon
GAAN XpOVvIa aVOOOKATACTAATIKI aywyn



HealthCare-Associated Pneumonia (HCAP)

Agv avayvwpileTal oav ovToTNTA TTAEOV

MeTa-avaAuoic (24 HEAETEQ)
Kpitiipia diadyvwong : un €10Ika
OvnNToTNTA : OXETICETAI HE NAIKIO KQI OUVOCNPOTNTEC KAl
oxI ue MDR
[TpaKTIKA onuagia : EAAXIOTN OTNV ETTIAOYI EMTTEIPIKAG
QVTIBIOTIKAC aywyng Kal aTnV TTPOYvVwWaon

Chalmers JD et al Clin Infect Dis 2014; 58(3):330-339. d0i:10.1093 / cid / cit734



Alaopda HAP kai VAP ?

[TPOOTITIKI) MEAETN ETTITIPNONG TTOU CUYKPIVE 327
etreloodia VAP pe 261 avriotorxa HAP

VAP trepioooTepa treloddia Gram (-) AoIJwEewyY O€ oXEon
ue HAP (59 vs. 39.6 %, p<0.001).

HAP— upnAdTEpN €TTiTITILOON S. pneumoniae Kail iwv

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



[l H trveupovia Tou gp@avifeTal apou o aocBevng
EXEI TTAPOMEIVEIL OI0OCWANVWUEVOG YVIa 248 WPEG.

OA\oi o1 aoBeveic TTOU £X0UV avAykn PNXavikou agpIoHoU

EXOUV augnuévo Kivouvo va gugavioouv VAP.

ATTOTEAEI UTTOKATNYOPIO TNG VOOOKOUEIOKAG TTVEUMOVIAG KAl
WG €K TOUTOU £XOUV KOIVH DIaYVWOTIKN KAl OEPATTEUTIKN
QVTIMETWTTION.
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EmidonuioAoyia tng VAP

* H ouxvoTtepn Aoipwén otn MEO
o JuxvorTnta ( 8% é€wg 28% )

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

o AoOeveic og Mnxavikiy Avatrvorn
= 3-10 @opég auinuévog o Kivduvog TTveUoviag
" TTAPATETAMEVI OIAPKEIO VOONAEIOG (Am J Respir Crit Care Med 2005;171:388-416)
" augnMévo KOOTOG VOONAEIOG (Crit Care Med. 2005;33(10):2184-2193)
= auénuévn moavornTa BavaTtou (33% - 50%)



Tutror VAP

H VAP xwpiletal o€ dUO TUTTOUG
Mpwiun ka1 SYiun.
Mpwiun : €vapcn VAP uetagu 48 kal 96 wpwv atro tnv
dlacwAvwaon kai oxeTieTal e euaioBnTouC OTA AVTIBIOTIKA
MIKPOOPYQVIOUOUG.
Owipn : atmd 1N 12" nuépa voonAeiag



AlayvwoTika KpiThpla yia VAP

VAP : gynxavika agpilOuevol aoBeveic yia = 48 wpEC 01 OTToIOI
TTANPOUV TOUAGXIOTOV:

- 1 akTIVOAOYIKO KPITHPIO
Néa dinBrpaTa

-1 CUOTNUATIKO KPITHPIO
[MTupeTOC

- 2 KPITAPIA ATTO AVATTVEUCTIKO CUOTNHA
EMMOLIVWON AVATIVEUOTIKAG AVETTAPKEIOG
TTAPaAYWYIKOG BAXAG

Kpithpia : pIKpn guaiocdnoia kai €10IKOTNTA.

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



VAP — NaBoAoyikn ®uoioAoyia

AUO KUPIOI UNXOVIOMOL.....c.uuuu...s
O ATTOIKIOHNOG OVATTVEUOTIKOU KOl TTETTTIKOU CUCTAMOTOG
(Trapouadia BakTnEIdiWV XwEIc atTavTnon ¢evioTou)
[0 ATTOIKIOCNOG = d1a0TTOPd HIKPOOPYAVICHWYV

(papuyya, TTapappivia, pwOwVES, 0dOVTIKNA TTAAKQA, TTETTTIKO CWARVAQ,
METADOON aTTO APPWOTO OE APPWOTO, KUKAWHA QVATIVEUCTH PO

[ MIKpOo€IopOPROEIG AVWTEPOU KOOI KATWTEPOU OEPAYWYOU

0 Eiomrvon BakTnpidiwv = evepyod atmrdvrnon evioTh
= Aoipwen.
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VAP — ATTOIKIOMOG

NMapouaoia evOoTpaXEIOKOU CWARVA
TTapéxel eubeia 006 €100d0ouU Twv BakTnpidiwv oT1o LRT

TTAPAKAUTITEI TOUG QUOIOAOYIKOUG UNXAVIOUOUG Apuvag Tou
QVATTVEUOTIKOU KOl KOTOPYEI TO avTaVAKAACTIKO TOU Brixa

EKKPIOEIGC OTOMATOS KAl AVWTEPWV AEPAYWYWV
Aipvadouv TTavw atrd 1o cuff kal eTTeEvOUOUV TOV TPAXEIOCWANVA
oxnuartifovrac éva Bro-upévio (biofilm)

Biofilm = 1Tepiéxel peydAo apiBuod Baktnpidiwv TTou uttopouv va
dlaCTTapoUV OTOV TIVEUMOVA UE TIG MNXAVIKEG AVATTIVOEG

To id10 utTOPEi VO OUMPPBET KAl PE TIC avapPPOPACEIC, TNV EVOTAAALN
(PUCIOAOYIKOU 0pOoU, TNV ETTAVATOTTOBETNON TOU TPAXEIOCWANVA.
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VAP — Eiopo@non

H EIZPO®HZH yaoTpikou TrepIEXOMEVOU gival Evag AANOC
MNXAVIOUOG £POCOV TO OTOPAXI Eival pia aTToBnKn BAKTNPIdiWV.

[Mapouaia pivoyaoTpikoUu cwAnRva
KATAPYEI TOV YOO TPOOICOPAYIKO OQIYKTI PO

EUVOEI TIC EICPOPATEIC KAl TN METAKIVAON TWV BakTnpidiwv oTo @apuyya
aT1rd OTTOU Kal EI0POPOVTAl.



ATTO TOV ATTOIKIONO oTn VAP

Oropharyngeal
Colonization

<L

Bacteria/Secretions
Leak Around ETT Cuff

ETT Biofilm

Bacterial Pathogens:

Number, Type & Virulence i E ‘

Lung Defenses:
Cilia, Humoral, Cellular

Frcure 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 number of bacteria entering the lower respiratony
tract. The black arrow represents the “battle”™ beteeen the bacterial pathogen and different host
defenses. The three circles below represent 1:-(;&‘11&;1] patient outcomes that may ocenr over time.
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VAP og AvOCOKATOOTOAMEVOUG

OudeTepoTTEVia

aTTOAUTOC apIBUSC oudeTEPOPIAWY <500/mm?3
Asuyaipia-Aépewua
HIV pe api6uo CD, <200
2ZTTANVEKTOMN
Apeon TePiodog NETA ATTO NETANOOXEUOT
XMO

YWYnA£EG OOOEIC KOPTIKOOTEPOEIOWV
> 40mg tTpedvifoévng, >160mg hydrocortisone,
> 32mg methyl-prednisolone, >6mg dexamethasone,
> 200mg cortisone, KABe nuépa yia 2 eBOOADES

NHSN Owverview - CDC 2016
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VAP — AlayvWOTIKA KPITAPIA

Agv UTTAPYXEI XPUOOG KAVOVAG

CDC : n VAP trepIAaupavel Toug unxavika agpi{OUeVoOUS aoBeveic
yia = 48 wpPEG oI OTToI0!I TTANPOUV TOUAGXIOTOV:

- 1 akTIVOAOYIKO
-1 CUOTNUATIKO Kl

- 2 KPITAPIA ATTO TO AVATTVEUOTIKO oUCTNMA

Kpithpia : pIKpn guaiocdnoia Kai €10IKOTNTA.

ATS/IDSA Guidelines 2016. Clin Infect Dis. 2016 Sep 1;63(5):e61-el11.



VAP — AlayvWOTIKA KPITAPIA

2UCTNHATIKA
onuEia

(TouAayxiocTov 1)

a. Mupetdég (>38° C)
b. Agukotrevia (<4000 WBC/mm?3 ) R
AgukokuTtTdpwon ( >12.000 WBC/mm?3)
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VAP — AlayvWOTIKA KPITAPIA

a. Néa évapén TTuwdwyVv eKKPITEWYV

aAAayn oTn TTOIOTNTA/TTOOOTNTA 1

2nueia atmro ) i i
au¢non OTIG AVAYKES avappoPnong
AvatTveuoTIKO 2ZU0THHO
b. Emdciviwon avrtaAAayng agpiwv

PaO, / FiO, <240

(TouAaxioTov 2)

c. Néa akpoaoTIKA eupAHaTa




VAP — AlayvWOTIKA KPITAPIA

AUo 1) TTEPICOOTEPEG
ouvexopeveg CxR oe aoOeveig
XWPIG UTTOKEIMEVO VOO HATA ME

TouAdyxioTtov 1 gUpnua.

a. Néo n emodeivouuevo diNndnua
b. TMukvwon

c. KoiAdtnta



VAP — AKTIVOAOYIKN atreikovion AA

H 1TTapouacia vEwv diINONUATWY OTNV aKTIVOypaQia BwpPakog
EKTOC TNG TTVEUMOVIOC UTTOPEI va oNUAiVvEl ETTIONG:

v ATEAEKTOOIA

v £10pOPNON

v TIVEUMOVIKI €MBOAR

v TTVEUUOVIKO 0idnua

v KUWPEAIDIKN algoppayia

v TTIVEUUOVIKN aigoppayia

v TIVEUMOVIKO £J@pakTo, ARDS



VAP — KaAAIEpyeleg

Mpiv TNV évapén avtigikpoBIOKAG aywyng
ANWnN OEIYUATWY YIa KOAANIEPYEIQ ATTO KATWTEPO AVATIVEUCTIKO Kal Aija.

Oonyiec IDSA/ATS 2016 TTpOKpPiVOUV TIG YN ETTEUPRATIKEG TEXVIKEG,
onAadn TNV ARWN BPOYXIKWYV EKKPICEWYV YIA AJECH MIKPOOKOTTNON
KOl TTOOOTIKN | NMITTOCOTIKI KAAAIEPYEIQL.

Ev TOUTOIG, avaAoya PE TIG DUVATOTNTEG TOU EKAOTOTE VOOOKOEIOU,
MTTOPEI va Yivel kal BpoyxookoTrikry Aqwn uAikou (mini-BAL, BAL, PSP)
yia TTOOOTIKI) KAAAIEpPYEIQ.

o Muwdn TrTuéAa atrd Bpoyxoug ) Tpaxeia TTEPIEXOUV

> >25 oudeTepO@IAa Kal
» <10 gemoOnAiaka kuTtTapa ava low power field (x100).

ATS/IDSA Guidelines 20716
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ANWn Kail KAAAIEPYEIO OEIYHATWY

ApiBunon BakTnpiwv Kal TPOTTog
ava@oOpPAg atrd EpyacThnpIo

Huimroootik K/a
MokvoTNTa AVATITUSNG KOl TPOTTOG
ava@opdg a1rdé TO EPYAOCTHPIO

1+ (o1Tavia) <1 kotr
2+ (Aiya) 1-5 kotr
3+ (METPIO) 6-30 KoTT
4+ (ueyaAn) >30 koTT

Apaij avatrtu¢n | 1-5 atroikieg oT1o TpIRAio
1+ 1 Aiya 270 1° TeTApPTNUOPIO

2+ N YETPIO ‘Ewg Kal 2° TeTapTnuopIo
3+ 1} depBovn ‘Ewc kal 3° TeTapTnuoplo
4+ 1 dpBovn ‘Ewg Kal 4° TeTapTnuoplo

1. Eheyyoc 20-40 ommkwv mediwv (e€onpou pévioy autwv mou dev avevpiokovtal Pakthpla).

2. =3+ oTnV NUUTOCOTLKN xpwor Gram, amotelel woyupn evbeltn Omapéne VAP/HAP.




&

VAP — Aiayvwon / MéBodoil

HuitroooTtiki xpwon Gram
>3+ = 1oxupn €voeicn utrapenc VAP/HAP

ATtroucia BakTnpiwv Kal
<1+ 0oTnV NUITTOCOTIKA KAAANIEPYEIQ
atrokAgiouv TN mMOavotnTa VAP/HAP.

EvOiGueoeg TINEG = KAIVIKA Kpion.

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

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



VAP — Aiayvwon / lNeplopiopuoi

AKOAoubol HIKPOOPYAVIOHOI = ATTOIKIOCNOG
EKTOG €AV ATTOPOVWVOVTAI aTTO K/a TTVEUOVIKOU 10TOU 1) TTAEUPITIKOU UypouU
a. Candida species* or yeast not otherwise specified
b. CoNS (coagulase-negative Staphylococcus species)
c. Enterococcus species

2nueiwon
Candida species, CoNS 1 Enterococcus species TTou
KaAAlgpyouvTal atro aipga dgv BewpouvTal aiTia Aoipweng



VAP — CPIS score (KAipakeg diayvwong)

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

Assessed Parameter

Result

Score

Temperature ("Celsius)

Leukooytes in blood (cells/mm3)

Tracheal secrations (subjective visual scale)

Radiographic findings (on chest radiography, excluding CHF and ARDS)

Culture results (endotracheal aspirate)

Crygenation status (defined by Pal,Fi0)

355-384
IB5-389°C
s36or=39°C

400011 000/ mm?
< 4,000 or = 11,000¢mm?
= 500 Band cells

None
Mild/non-purulent
Furulent

Mo infiltrate
Ciffusedpatchy infiltrate
Localized infiltrate

Mo or mild growth
Moderate or florid growth
Moderate or florid growth AND pathogen consistent with Gram stain

= 240 ar ARDS
< 240 and absence of ARDS

bed — 3 bad — 3 bFed — 3 bed — 3 bFed —

| |

ARDS: acuta respiratory distress syndrome; CHF: congestive heart failure
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VAP — AgikTEC PAEYMOVAG

ETTi KAIvikA¢ uttoyiag VAP kal HAP cuvioTaral aueon Evapén
EMTTEIPIKAG AVTIMIKPORBIOKAG AYWYNG, ME BAon T KAIVIKA
KPITAPIA, XWEIC va gival atrapaitnTo va ouvagioAoynbouv:

- CRP

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

ATS/IDSA Guidelines 2016



MEBodoI diayvwong — AvtifEoeig (l)

K/a aipartog

15% 1wV aocBevwyv pe VAP gugavifouv BakTtnplaigia kal 25% auTtwyv
a@OoPOUV TTaBoyova TTou UTTOONAWVOUV AAAEC €0TIEC

XPAOIMEG yIa atToKAAuWn TTaBoyovou aAAd Kal yia diayvwaon
Aoipwenc GAANC aTT’ auTr} TOU AVOTTIVEUCTIKOU

KaAAIEpyeElEg BPOYXIKWY EKKPICEWYV

EmrepfaTikn | pn eeppartikn diayvwon ?
[MpoTipdral n pn emeppaTikr) HEBODOC (KOOTOC, EVOXANON acBevouc)

Mn BeAtiwon BvntoTNTag, voonAciag otnv MEO, dIdpKeEIag PNXavIKAG avATIVONG O€
aoBeveic O1TOU £QapPPOOONKaV oI ETTEPPRATIKES HEBODOI

Etrepparikég uEB0dOI : avaoooKATAOTAAMEVOL, ACOEVNG JE
emdEivwon TTapd TN Xoprynorn Tou cwoTou avTIRIOTIKOU

Modi RA, Cleveland Clinic journal of Medicine 2020; 87:10



MEBodoI diayvwong — AvtiBEoeig (ll)

PCR (Polymerase chain reaction) — nasal swab
TauTtoTtroinon TTaBoyovou (Staphylococcus aureus pIVIKL QOpPEia)

YynAn NPV
o0& TANOUC O pe 10% etTiTTtwon MRSA)

VAP : euaioBnoia 40%, €10ikotnTa 94%
Odnyao¢ yia antibiotic stewardship
Viral panels

2.€ TTEPIOOOUG YPITING 1DIaiTEPQ
loi : utreuBuvol yia 1o 20% Twv TTEpITTtWoewV VAP

Modi RA, Cleveland Clinic journal of Medicine 2020; 87:10



MEBodoI diayvwong — AvtiBeceig (1)

Procalcitonin
Aev aucaveral o€ >23% TrepimTwocwyv VAP atro Baktipla

MeTa-avaAuon (15 RCTs, Pct vs KAIVIKAG acloAdynong, un diagopd
oTnv BvnrotnTa)

Pct : dev gival epyaleio yia Evapcn avTiBIOTIKAG aywyng

H e€Qynon Tng Xpnong tng TPOKAACITOVIVNG Eival
OKOMO OTa «oTTaApyava» (...in its infancy...)

ft Pct og aoBeviy ye PCR atrodedelyuévn 1oyev Aoipwen ?
Baktnpiokr €mAoipwén

0 Pct og aoBevry ye PCR atrodedelypévn 1oyev Aoipwen

atropdakpuvertal n didyvwon VAP

Modi RA, Cleveland Clinic journal of Medicine 2020; 87:10



MEBodoI diayvwong — AvtiBsoeig (IV)

CPIS (Clinical Pulmonary Infection Score?

Ox1 a1rodekTo Yia didyvwon Kal Tropegia tng VAP
EuaioBnaia : 65%, EIdIkoTNTAO : 64%°2

Assessed Parameter Result Score

Temperature ("Celsius) 365-384°C 0
385-385°C 1
=36or=39°C 2

Leukocytes in blood (cells/mm3) 4,000-11,000/mm? 0

< 4000 or > 11 000/mm?
= 500 Band cells

S bk

Tracheal secretions (subjective visual scale) Mone
Mild/non-purulent
Purulent

[==] bd —

Radiographic findings (on chest radiography, excluding CHF and ARDS) Mo infiltrata
Diffuse/patchy infiltrate
Localized infiltrate

[==] bd —

Culture results (endotracheal aspirate] Mo or mild growth
Moderate or florid growth
Moderate or florid growth AND pathogen consistent with Gram stain

[==] bd —

(hiygenation status (defined by PaD_RO.) = 240 or ARDS
< 240 and absence of ARDS

bd

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

1ARRD 1991;143:1121, ?Resp Care 2011;56:1087), ATS/IDSA Guidelines 2016. Clin Infect Dis. 2016 Sep 1;63(5):e61-e111.



APXE2 OEPATIIEIAZ VAP

KaBuotepnuevn xopnynon EMAPKOYZ avTiBloTikng aywync
odnyel o auEnuevn BvntotnTa.

ApYIKA KAAUYN LE aVTIBLOTIKA TIOU KAAUTITOUV OAd Ta Tti8ava
raBoyova Kat akoAouBw¢ EAATTWON TOU Gpaouatoc Ue faon TiG
KAAALEPYELEC.

Ot 8 nuepeg Bepamelac lvatl LAANOV LKAVOTIOLNTLKEG

H yvoon Tng TOTIKNG YAWPLOAC VAL ONUAVTLKA.
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APXEXZ OEPAIIEIAZ VAP

H emmIAoyn TNG EUTTEIPIKAC aywyr ¢ TTPETTEI va BacileTal oTa
TOTTIKA ETTIONMIOAOYIKG OEQOMEVA KAl OTOUC CUVUTTAPXOVTEC
TTapAyovTeG Kivouvou yia MDR traBoyoéva.

[MpETTEl VA YivVETAI ETTAVEKTIMNON TOU a0BgvoUC o€ 72-96 WPEC
KAl OTTOKAIMAKWON TWV AVTIBIOTIKWY POAIG Yivouv
OI0O£CIUES O1 TTANPOPOPIES TTOU APOPOUV TO €i0OC Kal TNV
geuaioOnaia Tou TTaBoyovou.



O¢paTtreia Tng VAP

AMeon Evapén avTIBIOTIKWYV (EUTTEIPIKNA) ?

2. TPATNYIKEC

KAIVIKA (KAIVIKG euprjuaTa)

MikpoBioAoyikn (aTToTEAETUATA NUITTOCOTIKWYV K/a)
MeAETN TTapaTApnonG (Eva KEVTPO)

2UYKPION TWV 2 aTPpaTNYIKWYV (M1 MEAETN)
KAIVIKA aTpaTtnyIkn : 1o moavo va AGBouv un — cwaoTr apXIKn
Beparreia, pakpuTtepn diIApKeIa BepaTreiag Kal au¢nuévn BvnrotTnta
E¢rAynon : Aoipywén amé MDR
Aueon €vapén o€ : aIJodUVANIKA aoTaBEiG, avOOOKATAOTAAMEVOUG KAl
o€ KEVTPA TToU apyei A atrdvrnon Twyv K/a

Hranjec T et al. Aggressive versus conservative initiation of antimicrobial treatment in critically ill surgical patients with suspected intensive-
care-unit-acquired infection: a quasiexperimental, before and after observational cohort study. Lancet Infect Dis 2012; 12(10):774—780.
doi:10.1016/S1473-3099(12)70151-2



VAP - Eutelpikn Oepareia

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
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VAP - Eumelpikn Oeparela

1 umtobia maBoyovou pe avtoyn oTLg

Kappamnevepeg 10

l

MpooBnkn TouAayLotov EVOC amo Ta Katw B

Kohwotivn: 9 U, poption, akohotBweg 4,5 U x 2

Twyekukhivn: 200 mg poption, akohouBwe 100mg x 2
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VAP - Eumelpikn Oeparela

It umoior MRSAM
l - AoBeveic ue KEK n
VEUPOYXELPOUPYLKN ETTEURADN
| o : - Tvwotn ¢popeia MRSA
MpooBrjkn evog amo ta KarrwL: - EnmTiki katamingia,
- AKTLVOAOYLKN €lKOVA
T VEKPWTLKNG TIVEUHOVLAC N
Awelohion*: 500”'% X2 KOIAOTIKWV OXNUATIOUWV
-  Epmunua
Buvkopukivn: 15me/kg x 2 (apyukn doon goprionc: 25
mg/kg




O¢partreia P. aeruginosa

‘Eva i dvo avTifioTika EévavTi P. aeruginosa ?
AoBeveic TTou £xouv AaBel Trpooc@aTta IV avTiBloTIKA
YwnAou kivduvou yia 8davaro
Avtoxn oe Gram (-) >10%

P. aeruginosa Trveupovia Kail Bakrtnplaipio

AVTIBIOTIKG aTTO 2 IAPOPETIKEC KATNYOPIEC

Park SY, et al. Impact of adequate empirical combination therapy on mortality from bacteremia Pseudomonas aeruginosa pneumonia.
BMC Infect Dis 2012; 12:308. doi:10.1186/1471-2334-12-308



O¢partreia yia Acinetobacter spp

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



De Pascale et al. Critical Care 2014, 18:R90
http://ccforum.com/content/18/3/R90
@ CRITICAL CARE

RESEARCH

High dose tigecycline in critically ill patients with
severe infections due to Mmiultidrug-resistant
bacteria

Gennaro De Pascale'”, Luca Montini', Mariano Alberto Pennisi', Valentina Bernini', Riccardo Maviglia', Giuseppe Bello’,
Teresa Spanu>, Mario Tumbarello® and Massimo Antonelli’

» 63 patients with VAP

v’ Increasing the dose of tigecycline to 200 mg daily
v" Drive the PK/PD profile of the drug to adequate exposures and
v Improve patient outcomes

Variable Multivariate analysis
Odds ratio 95% Cl  P-value
SOFA score at infection occurrence 0.66 051,087 0.003

Initial inadequate treatment 0.18 005068 001

High-dose tigecycline group 6.25 159, 2457 0.009



KaAuyn via MRSA ka1 avagpofia

MRSA KAAuwn : o€ 6AOUG TOUG aoOEVEIG ?

AoBeveic Tou EAaBav IV avTiBioTika TIC TeAeuTaieg 90 nUEPES
2. MEO pe avrox MRSA >20%

OTTOU N ETTITITWON AVTOXNG €ival AyvwoTn
2.€ aoBeveic upnAou kivduvou yia 6avarto

Avagpofia KaAuywn ?
MaAAov dev €ival atrapaitnTn

MeTa atmd 48 wpeg otnv ME® £1MIKpATEi O ATTOIKIOPNOG ATTO
Gram(-)

Kalil AC, et. al. Management of adults with hospital-acquired and ventilator-associated pneumonia: 2016 clinical practice guidelines by the
Infectious Diseases Society of America and the American Thoracic Society. Clin Infect Dis 2016; 63(5):e61—e111. doi:10.1093/cid/ciw353



Ai1dpKela avTIMIKPORBIOKAG aywyRGg

NpoTeivopevn Sidpkeia Beparreiog : 7 npépag EKTOC €AV

To aiTio givai
Pseud. aeruginosa 1} Acinetobacter baumannii — B¢partreia 14 d
Legionella spp. 14-21 d
Staphylococcus aureus 21 d
ETITTAOKEG
aT1rd AVATIVEUCOTIKO (EMTTUNMA) N
eCWTTVEUMOVIKEC (BakTnplaipia)

[MpokaAoitovivn (kai 6x1 To CPIS) pytropei va odnynoel otnv OIAKOTT
TWV AVTIBIOTIKWY META ATTO 7 NUEPES ETTAPKOUC AVTIUIKPOBIOKNC
aywyng, €av <0,25ng/ml.



ECaTtopiKeUpEVN BepaTtreia peE avTIBIOTIKA

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



PK /PDs in ICU

1. Capillary leak*
* increased body fluid
2. Organ dysfunctions
{ elimination
{+ accumulation of metabolites
3. Administration of multiple drugs
- drug interactions
- altered protein binding

* Capillary leak lead to important changes in concentrations
of antibiotics with low volumes of distribution
(penicillins, cephalosporins, carbapenems and aminoglycosides)



Augmented Renal Clearance (ARC)

ARC (supranormal glomerular
filtration B-lactam underdosing

CICr > 130 ml/min/1.73m? 2 in patients with ARC
Cockcroft Gault CICr = (140-age) x &
Wtx1.73 (Scrx72xBSA)x &
0.85 (female) S
Most common in critically ill patients &
with: =
SIRS/Sepsis =
Trauma

Baptista JP et al. Cri¢ Care 2011:15:R139.
CICr (ml/min/1.73m?)

Udy AA et al. Chest 2012;142:30-39.



Drug and creatinine clearance in sepsis
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Sepsis and antibiotic pharmacology
SEPSIS

|

Leaky Capillaries and/or

Increased Cardiac altered protein binding End Organ
Index l Dysfunction
Increased Increased Volume of Decreased
Clearances Distribution Clearances
Low Serum High Serum
Concentrations Concentrations

Roberts & Lipman Clin pharmacokinet 2006



MpoAnwn tng VAP

2. TOMATIKI UYIEIVA
Meiwon xpnong PPIs kal avaoTOAEWV UTTOOOXEWYV I0TAMIVNG
Evykaipn avayvwpion duc@ayiag (e10IKA o€ nAIKIwPEVoUC,
aoBeveic pe AEE kai xeipoupyika trpoBAfuata).
AoBevic o€ nuikaBeoTnkula B€on (30°)
duolo0Bepartreia avaTTveUOTIKOU, TOUAAXIOTOV ATTAE NUEPNTIWC
2ition PO gav gival duvarov
AtToQuyn

OUXVWYV TPAXEIOBPOYXIKWY avappoPprioewyv

MN QTTOOEKTWYV TINWYV TTiEoNg Tou cuff

YOO TPIKAG UTTEPDIATAONG



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.

a7



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)

Intensive Care Med . T . —
DOL 10, 100712001 34-008-1 016.9 PHYSIOLOGICAL AND TECHNICAL NOTES

T A double-layer tracheal tube cuff designed
to prevent leakage: a bench-top study

Alberto Zanella

Myra Epp
Mario Stylianon
Theodor Kolobow

Feceived: 30 August 2007
Accepted: 10 January 2008
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VAP - [TPOAHWVH / GEXH

Head elevation (HOB) 30 — 45 degrees (unless contraindicated)
Drakulovich M, Torres A, Bauer T, Nicolas J, Nogue S, Ferrer M. Lancet 1999, 345. 1851- 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 - MTPOAHWYH / MAPOXETEYZH

Continuous aspiration of subglottic secretions (CASS) reduces

aspiration

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

«SVentilator
Vacuum y

Subglottic
Secretions

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

* 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)



VAP - MTPOAHWH / XTOMATIKH YTEIINH

Oral decontamination
Mnyavika peoa (Bouptolopa SOVTIWYV Yid ATtOMAKPUVON
BakTNPOLAKNG TIAQKAC)
dapuakoloyika peoa (TAUCLUO pE YAwPEELDLvN N XpNon
ouvOuaouou avTiBLloTikwy 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, M} Chantana Morkchareonpong, M} Songvod Jaivindee, MD}; Visanu Thamlikitkul, M

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



VAP - MTPOAHWH / XTOMATIKH YTEIINH

Oral decontamination for prevention of pneumonia in B 2007:334:869- originally published onlne 26 Mar 2007
mechanically ventilated adults: systematic review and doi10.1136/om; 39136 528160 3E
meta-analysis AU 29100, .

Ee Yuee Chan, nurse educator,” Annie Ruest, infectious diseases consultant * Maureen O Meade, associate
professor,® Deborah | Cook, professor?

« Oral antiseptics: prevent VAP (RR 0.56, 95% CI 0.39 - 0.81)
e Oral antibiotics: further confirmation needed (RR 0.69, 95% C10.41-1.2
* 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



VAP - MPOAHWH / SDD

EEEEE w

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 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 VAP

Length of stay, hospital costs, antibiotic usage ?



VAP- 2KOlNO0% KAl EOAPMOI'H SDD

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 paste is applied to the buccal cavity, and a solution is
administered through the nasogastric tube (generally polymyxin E,
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.



Alayeipion Tou NIKPOBIWHATOG

NMpoBioTika ?7?
QewpnTIKA : BeATILWVOUV TN AEITOUPYIA TOU EVTEPIKOU TOIXWMUATOC,
QAUCAVOUV TA AVTIMIKPORIAKA TTETTTIOIO TOU AVOOCOTTOINTIKOU KAl
OpoUV OTNV EVTEPIKI XAWPIdA PEIWVOVTAG TNV AVATITUSN KAl TOV
ATTOIKIOMO aTTO TTaBoYOVOUC UIKPOOPYAVIOHUOUC

MIKpEG MEAETEG, M OHOPWYViIA

SDD (Selective Digestive Decontamination) ??
AiGAupa avTIBIOTIKWY, TTAPEVETEPIKA XOPNYOUMEVO VI 5 NUEPEC
4 Bvnrétnrog, § emimmrwong MDR
ft eiTrrwong Aoipwéng atd Clostridioides difficile ??7??
ff emiTTTwWonNg Aoipwewyv aré MDR



[MpoypdupaTa EAEYXOU ACIHWEEWY

EpuBoAlacuog (Trpiv atro eicaywyn otnv MEO) ?7?
MeTtddoon (Str. pneumoniae, H. influenzae, influenza) atdé
aoBeveic TTou eicayovtal oty MEG ?7?

YVIEIVA) XEPIWV
Xpnon JETPWV (MAoKA, YAVTIO KATT)
ATToAUpavon oTNBoOKOTTIWV Kal AAAWY OCUCKEUWV



O POAOG TWV EICTIVEOHMEVWY AVTIBIOTIKWV

AMIVOYAUKOOI0€EG KOl TTOAUMUEIVEG ?
TauTtoxpova ue evOOPAERIa xopriynon
Meiwpévn ve@poTogIkOTNTA

EvioxUouv TIC BepaTtTeuTIKEC OUYKEVTPWOEIC 0TO ELF (0!
QMIVOYAUKOGIOEC ETTITUYXAVOUV XAMNAEQ)

Agv oxetiovTal hE
BeATiwon Tng BvnTéTNTOG
MEiwon TNG O1apKEIOG VOO NAEiag

Kalil AC, et. al. Management of adults with hospital-acquired and ventilator-associated pneumonia: 2016 clinical practice guidelines by the
Infectious Diseases Society of America and the American Thoracic Society. Clin Infect Dis 2016; 63(5):e61—e111. doi:10.1093/cid/ciw353



O POAOG TWV EICTIVEOHMEVWY AVTIBIOTIKWV

IASIS study

Safety and efficacy of amikacin / fosfomycin inhalation system (AFIS) for the treatment of Gram(-) VAP

= 300 mg amikacin plus 120 mg fosfomycin or placebo (saline)

= Twice daily for 10 days (or to extubation if <10 days) via the investigational eFlow
Inline System (PARI GmbH, Germany) aerosol system (AFIS)

= 143 patients : 71 to AFIS, 72 to placebo
- CPIS change : not different (p=0.70)
- CPIS change in MDR.XDR patients not different (p=0.89)
- Mortality and clinical cure (Day 14 or earlier) : not different (p=0.68)
- Mortality and ventilator free days (p=0.063)
- Mortality : 17 (24%) in AFIS, 12 (17%) in 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, Ivanyi 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.



Pulmonary Drug Delivery System (PDDS)
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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/

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 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



VAT

Ventilator-Associated Tracheobronchitis

Iwg Oa
anodeielg eav
givalr VAT 1
VAP ?

MpeTmel va Beparevetal ?
In patients with VAT, we suggest not

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

ATS/IDSA Guidelines 2016



VAT

Ventilator-Associated Tracheobronchitis

‘Ogol
uttooTnpldouv TN
Beparela,
uttooTnplouy OTL
avaoTEAAETAL N

eEeMEN o VAP.

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 Qutcomes

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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VAT

Ventilator-Associated Tracheobronchitis

[poTelveTaAL N XOPNYNON ELOTIVEOUEVWYV
avTIBLOTIKWYV yla Tn Bepareia tng VAT.

64



Ventilator-Associated Tracheobronchitis

Mpétrel va OepatreveTan ?

In patients with VAT we suggest not providing

antibiotic therapy
(weak recommendation, low-quality evidence)

ATS/IDSA Guidelines 2016



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 (-) VAP Is 50-65 %

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

—~——

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. Chest 2008;134:281-287, Iregui M, et al Chest 2002;122:262-268, Luna CM, et al. Eur Respir J
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. Chest 2012;141:1327-36, Blot SI, et al.
Adv Drug Del Rev 2014;17:3-11.



VAP- 2YMITEPAXMATA

Nothing is so dangerous as being too modern;

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

TirtoTe OEV £LVAL TILO ETILKLVOUVO ATIO TO VA E£L0CL TIOAU LOVTEPVOC.
Telvoupe va WPLLAlOUME TIPOC TO TIAACLOLODITIKO EVIEAWC

Eadvika



