EONIKO KAl KAMOAILTPIAKO
MANEMIZETHMIO AG©HNOQN
IATPIKH ZXOAH

NMPOrPAMMA METAMNTYXIAKQON ZMOYAQN «AOIMQZIOAOINA»

AcOevng pe TTupeTo otn Movada EvTaTikng
O¢patreiag: NMwg 0a oke@Tw; TiI TTPETTEI VA KAVW);

Eudoéia KupialorrouAou, MD, MSc, PhD
lNaBoAoyoc-EmiusAntpia B, B ' KAivikn Evrarikn¢c Osparmrsiac EKIIA, TN ATTIKON

MeradidakTrwp Epsuvnrig, A TlaBoAoyikny KAivikny EKTIA, TN ATTIKON



AobBevnc 60 eTwv pe kKataxpnon alBuAIkNS aAKoOANG
XEIPOUPYEITAI YIa priEN EAKOUC OTOUAXOU KAl
TTPAYMOTOTIOIEITAI CUPPAPI KOl EVTEQEKTOMN AOYW 10XAIMIOC

AETTTOU EVTEPOU.

v

[MapaAauBaveral uttd KaTaoToAr, MYA, aiuoduvauIKA TTOAU
aoTaONC uE UWPWNAOG YOAQKTIKO Kal NTTATIKA £VUlQ.
EutrUpeto wg 38° C, KaAUTITETAI EUTTEIPIKA pE TTITT/TAlO,
Bavkouukivn, aviviouAapouykivn. AauBAavel TTAPEVTEPIKNA
dlaTpoyn.

Tnv TEUTTTN NUEPQA TNG VOONAEIAG €K VEOU EUTTUPETO WG 38.5° C, aucnuévo

YOAOTPIKO UTTOAEIPMA, XWPIC KEVWON, £TTIOEivWon algoduVadIKNG aoTabEIac,

augnon FiO, kail PEEP.



[MaBo@uaoioAoyia TTUPETOU

Exogenous

Pyrogens LPS
[PAMP]

L1

Leukocytes

NF-xkB
activation

¢

Endogenous —> Ceramide Vagus nerve
Pyrogens s
[IL-1B, TNF-q, IL-6] PGE,
Nucleus
tractus
l solitarius
- 1L
Preoptic area
Hypothalamus

FEVER

Launey Y, et al. Crit Care 2011, 15: 222.



O TrupeTdg ot MEO cuppaxocg R ex0pog?

Benefcial effects

Detrimental effects

Uninvading microanganism

Heduced growthyprolonged growth tirms

Increasad antibiotic sensitivityréduced minimal inhibitory concentration
Accelerated immune response

Increasad mability of polymorphonuclear cells

Increasad phagocytosis

Increased [-heiper cell adherence

Prevention of lymphocytes cell reduction (CD4 T cells and B cells)
Aftenuated immune response/profection against the callateral damage

Increased heat shock protein causing a decrease of NF-«E

Heduced [MFa

Heduced [FMy

Increased metabolic demand and axygen consumption (myocardial and
neurclogical injuries)

Source of patients' discomifort?
Children’s seiaures ! (Lontroversial)

Collateral tissue damage!

Launey Y, et al. Crit Care 2011, 15: 222.



Crude mortality %

O TTUpeTOC oCUMMaYO0G: oTo TEI TTpOoYyVWOTIKOG HEIWMEVNG
Bvnrorntag otn MEOG®

(Sundén-Cullberg J, et al. Crit Care Med. 2017; 45: 591.)
N=2.225

60 -

40 -

20

30 ICUs o1n 2oundia
Eicaywyn otn MEO ev16¢ 24 wpwv atrd Tnv €Aeuon
OTO VOOOKOWMEIO JE OAWN/ oNTITIKA KATATTANCIO
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Temp (°C) No of patients (% mortality)
No of patients (% mortality)
B4 91 (35) 156 (24) | 199 (20) 116 (15)
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O TTUpETOC €XO0POG: oTnVv COVID-19 €1TOXA TTPOYVWOTIKOG
au¢nuéEvng Bvnrtorntag otn MEG®

(Choron RL, et al. J Intensive Care Med 2021; 36: 484.)

100.0 100.0
100
%0
N= 107
x O peak > O sIcaywyng
70
60
50
40
30
20
10

<102 102-102.99 103-103.99 104-104.99 105+
Peak Temperature, °F

Mortality (%)

o

m All Patients m Patients without Targeted Temperature Management



AVTIMETWTTION ME TTOPOKETAMOAN OV £TTNPEACEI TNV EKBaon:
H peAétn HEAT

(Young P, et al. N Engl J Med 2015, 373: 2215.)

Probability of Survival

No. at Risk

Placebo

0.8

0.6

0.4-

0.2+

1.0Mminophen
Placebo '

Hazard ratio for death in the acetaminophen group,

0.95 (95% Cl, 0.66-1.38)
P=0.80 by log-rank test

0.0
0

Acetaminophen 346
343

30 60
Day

296 291

294 290

90

225
214

N=700

© = 38°C pe uttoyia n
emPBeRaiwpEvn Aoipwen

1 g IV TTapakeTauoAn vs
placebo ava 6 wpeg

[MpwToyEVEC
KATAANKTIKO ONUEio:
ICU-free days
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EvTaTiKOTroINUEVN utroBeppia Oev eTTNPEACEI TNV EKBaON:
H peAétn CASS

(Itenov TS, et al. Lancet Respir Med 2018; 6: 183.)

N= 436

Me onTrTIKA KATATTANCIO UTTO NXAVIKO AEPIOUO EVTOC 6 WpWwV

@¢epaTtreuTiki uTTOBEpUia (32°C-34°C) vs dlaxeipion pouTivag
100—

—— Routine thermal management

= —— Induced hypothermia
8 | I

g 50—
c
=2
N
25—
HR 1-31 (95% Cl 0-97-1-77); p=0-08
0 T T T T T ]
" 0 5 10 15 20 25 30
;/ -o- Routine thermal management . Days after randomisation
-o- Induced hypothermia Number at risk
O 4 8 12 16 20 24 28 32 36 40 44 48 52 S6 60 64 63 72 Induced hypothermia 217 184 161 142 133 126 121

Hours from enrolment Routine thermal management 21§ 183 174 158 149 144 138



AiTia TrupeTou otn MEO®

Infectious Causes

VAP

Sinnsitis

Catheter-related sepsis

Primary Gram-negative septicemia
C difficile diarrhea

Abdominal sepsis

Complicated wound infections

* [lup€eTdC N Aoipwdoug aiTioAoyiag ouvrBwe dev
ceTrePVa 38,9°C
E€aipeon iowg: papUAKEUTIKOC TTUPETOC KAl
TTUPETOC META ATTO PETAYYION

o  QAPPAKEUTIKOC TTUPETOC: B-AaKTAUEGS, paivuToivn!
HwaivogiAia?

o [lupeTdC peTa atrd yetayyion ocuvbws 30 min -
2 h yeTd TN YETAYYION

Marik PE. Chest 2000; 117: 855.
Rehman T, deBoisblanc BP. Chest 2014; 145: 158.

Noninfectious Causes

Alcohol/drmg withdrawal
Postoperative fever (48 h postoperative)

Posttransfusion fever

Drug fever

Cerebral infarction/hemorrhage
Adrenal insufficiency
Myocardial infarction
Pancreatitis

Acalculous cholecystitis

Ischemic bowel

Aspirati ) itis

ARDS (both acute and late fibroproliferative phase)
Subarachnoid hemorrhage

Fat embaoli

Trem_'-;p]m]t rejection

Deep venous thrombosis

Pulmonary embaoli

{;[}'IlT.-"-]Zlf'i{W.l-:]{]f_‘_"{]lﬂ

Hematoma

Cirrhosis (without primary peritonitis)
I bleed

Phlebitis/thrombophlebitis

Adrenal insufficiency

IV contrast reaction

Neoplastic fevers

Decubitus ulcers




@SppOKpGGiG >38.3°C Tpotrotmroinuévo atrd Marik PE. Chest 2000; 117: 855.
2 ZeUyn aioKaAAIEPYEIWV - —~ KaTaAANAN 5'dVV}DUH
KAIKG epgavic eoTia Aoipweng Kal EUTTEIPIKN
[ oxi QVTIMIKPOBIAKA aywyn
O@eppokpaacia = 39° C
OXIl PHOKP
- | NA

Mn Aoipwodn aitia

OIS Pl B 2 AQaipeon kal KaAANIEpYEIQ AKpOU

« n SR ClAfpfolo (Wil mmmmmg Aaipeon kal CT TTapapPIViLV
Aiappoia? ‘EAeyxog kotrpavwy yia C.difficile
/

</ Eutreipikn avTipgikpoBIakn
%/I aywyn
\ 4 // ‘
[MapakoAouBnon 48h l Mapakohoudnon 48h
/

v

, ; OXI OX] . _ NAL MUknTeC? AEoVIKr KOINAC?
JIEETSE ETIEE ol ='- TUPETOG ETTIPEVEI? SUVEXION BIEPEUVNONG




AgloAOoynon vEou TTUpeTOU o€ eVNAIKEC aoBeveic MEO:
ACCCM/IDSA Guidelines

v Néa éva Oepuokpaaoiac 2 38,3°C atroteAei EUAOYO Evauoua yid
KAIVIKR EKTIMNON aAAG OXI ATTOPAITNTA EPYACTNPINKI ) AKTIVOAOYIKA

aloAdynon yia Aoipwin

v Néa évapén Oepuokpagiag < 36,0°C atrouoia YVWOTAG AITiag

utTo0EpHiag (Tr.X. UTTOBUPEOEIBIONOG, KOUBEPTA YUENG K.ATT.) ATTOTEAEI

gUAOYO Evauopa yia KAIVIKR EKTipnon aAAd ox1 atrapaitnTa

EPYOAOCTNPIAKI ) AKTIVOAOYIKN agloAOYyNoN yia Aocipwn

O'Grady NP, et al. Crit Care Med 2008; 36: 1330.



Aoipwen KEVTPIKOU KaBeTApO

Contaminated /
catheter hub i
Y Contaminated
Endogenous . /'/ infusate

Skin flora '

~ Extrinsic
Extrinsic . ' Fluid
HCW hands

Skin organisms 4 ’ Medication
Endogenous ” Intrinsic
Skin flora
Extrinsic

HCW hands

Contaminated disinfectant m;‘

Fibrin sheath,
thrombus

—

, & H
S Ty Vein

—

Manufacturer

Skin

Hematogenous
from distant infection

Crnich CJ, Maki DG. Clin Infect Dis 2002; 34: 1232.



[MapayovTeg KIVOUVOU YIO ACIHWEN EVOAYYEIOKWYV
KafOeTnpwyv otn MEO

AlGpKela TTApAPOVAG KABETpa

W
Eidog kabetrpa % %

* MnKo¢ kaBetnpa

* MANBUOPOC A0BEVIIV b o
z//f—'_x\

e TexvIkA €10680U KOBETAPA / /’

e JuyvOTNTA XEIPIOUWYV KABETHPA ‘”/// a //

O'Grady NP, et al. Crit Care Med 2008; 36: 1330.



OpoAoyia

Catheter-Related Bloodstream Infection (CRBSI)
EpyaoTtnpiakd TekpnpiwuéEvn Baktnplaipia oe acBevi TTou pépel CVC, €wg Kal 48 wpeg NETA TNV
agaipeon Tou Kal TTANPOI éva atrd Ta akdAouba:

1. OemikA nUITTOOOTIKN KAAAIEpyela kaTtd Maki Tou dkpou Tou CVC ue 2 15 cfu pe 1o idio TTaBoyovo ue
QUTO TNG TTEPIPEPIKNG AIMOKAAAIEPYEIQC

2. Xpovikr dlagopd aTn BeTikoTToinon Twv KaAAigpyelwy aipartog (differential time to positivity) atrd
CVC touAdxioTov U0 WPEC VWPITEPA ATTO TN TTEPIPEPIKN KAAANIEPYEIQ

3.  OeTIK KAAANIEPYEIQ TTUWDOUC EKKPINATOC ATTO TO onueio el06dou Tou CVC pe amroudvwaon Tou idlou
MIKPOOPYQVIOHOU PJE AUTOV OTNV TTEPIPEPIKI AIMOKAAAIEPYEIQ.

Catheter—associated Bloodstream infection (CLABSI)

[TpwTOTTAONAC AoiHWEN TOU aipaTog (Oev oXeTileTal HE AOiNWEN o€ AAAN BEon) TTou gpavileTal o€
ao0Bevr) o otroiog £pegpe CVC TouAAxIoTOoV 48 WPEC TTPIV TNV £Evapen TNG Aoipwenes. Xwpic atrapaitnTa
Va UTTAPXEI KAAAIEPYEIQ TOU KOBETHpa

https://eex.orqg.qgr/wp-content/uploads/2022/06/iatrikos-odigos-2022.pdf
https://www.cdc.gov/infectioncontrol/quidelines/bsi/background/terminology.html



https://eex.org.gr/wp-content/uploads/2022/06/iatrikos-odigos-2022.pdf
https://www.cdc.gov/infectioncontrol/guidelines/bsi/background/terminology.html

Patiant with a shori-tarm cantral venous
cathater (CVC) or arerial cathater (AC) &
episode

an acute febrile

¥
Seriously il (hypotension,

Mild or moderately il (no
hypotension or organ fadure) Wm?ﬂamm
¥ , T
v It no source of fever | Biood cultures, 2
identified, remove : (1 peripheral) Initiate
Consider ] Blood cultures, cf““"f;m': Remove CVC and appropriate
antirmicrobial 20t (1 -4 tip & insertat new | AC., culture tip and antimicrobial
site or exchange over | ther
therapy r peripheral) iR G i insert at new sie, or apy
it ) exchange over a
nsertion . guidewire
hubs where avalable |
Y L L A . - i
oo amin 08 | |oupgammpscic | Smoomrmos | [ Ll
and AC cultures (-} | = CFU by rol-plate of >
cuured ¢ CFU o s st
.................................................................................................. melhods
v v Y Y
For S. aurevs treal 5-T
If continued fever & no days. monitor dosehy
other source found, Lok for another for signs of infection, See Figure 2
remove & culture CVC source of infection repeat biood cultures
and AC accordingly
If due to other
microbes: monitor
diosely for signs of
infection, repeat blood
i Mermel LA, et al. Clin Infect Dis 2009; 49: 1.






Alaxeipion evoayyelakwy Kafetnpwyv otn MEO

E¢Etaon onueiou eiI0000U TOUAAXIOTOV KABE PEPQ
(TTUov, onueia BpouBwaonc f EUPOAIKA PaAIVOUEVQ)
[TUoV OTO ONuEio EI0000U TTPETTEI VO KAAAIEPYEITAI

Av Bpoupwaon, ehBoAIKG @aivoueva | onyn,

0 KaBeTAPAC agaipeiTal Kal KaAAANIEPYEITal
KaAAIEPYEIEC AiNATOC TOUAGXIOTOV 2 Kal N Mia aT1ro TNV TTEPIPEPEIN
AKpo KaBetrpa ] OAOKANPOC av PIKPOC (TTX apTnPIakOC) KaAAlEpyEiTal

Ox1 KaANIEpYEIa WS pouTiva o€ OAOUC TOUC KOBETHPEC TTOU APaIPOUVTQl

O'Grady NP, et al. Crit Care Med 2008; 36: 1330.



[Mveupovia oXeTICOPNEVN ME TO MNXOVIKO agpiopo (VAP)

AOipwWEN TOU TTVEUMOVIKOU TTOPEYXUMOATOG OE a0OEVEIG UTTO

ETTEUPRATIKO HNXAVIKO AEPICHO YIa TOUAAXIOTOV 48 WPES

* 5-40% aobevwyv utré IMV

*  YWnAOTEPOCG KivOUVOG 5-9 NEPEC UTTO UNXAVIKO QEPICHO KAl AQUCAVETAI AUEAVOUEVNC TNG DIAPKEIAC
« Early-onset (<4d) vs late-onset (>5d)

«  KAIvIKfj uttoyia + véo dindnua + BeTIKN MIKpoBIoAoyia

Papazian L, et al. Intensive Care Med 2020; 46: 888



Pathogenesis of VAP

Common Sources of VAP Pathogens:

J Aspiration

< Intubation Procedure

< Biofilm Formation

< Contaminated Secretions

J Contaminated respiratory equipment

Cootaminated
respliretory
equipment

3
&

BOMm Formaticn On e and
Outed surface of endotrachedl (ET)

Miceoorganiums in the
orepharyngeal cavity

[pighottis

Coanesd
contaminated
wrethons

T tube upon
estuation




Clinical pulmonary infection score for ventilator-associated

onheumonia
CPIS Points 0 1 2

Tracheal Secretions Rare Abundant Abundant and
Purulent
Chest X-Ray Infiltrates R\ eRIgiill{g=1{E Diffused Localized
236.5°C and =238.5°C and
Temperature °C <38 4°C <38.9°C 239°C or =36°C
VoIV O l0 1ol 111 s =4000 and <11000 <4000 or 211000 <4000 or >11000
PaO2/FIO2 mmHg >240 or ARDS <240 or No ARDS

Microbiology Negative Positive

Score of 2 6 : good correlation with the presence of VAP

Tpotrotroinuévo atrd Kalanuria AA, et al. Critical Care 2014; 18: 208.



VAP: Xwpig gold standard diayvwon

Mo. of cohorts Sensitivity, %
[patients)

Histopathology reference

(95% )

sfandard
Fever 5(142) &6 4 (40.7-85)
Purulent secretions - 77 (64.7-85.9)
trate on chest 7 (238 889 (739-95
diography
Leukocytosis enr et 2 (469-78.4)
Sputum from 3(75) 75.7(515-90.1)
endotracheal aspirate
(= 10° CFU/mL)
Pratected spacimen 7{201) 61 4 (437-76.5)
bruwsh (= 107 CFU/mL)
Branchoahweolar lavage 10 (307) 71.1 (499-859)
(= 10* CFU/mL)
CPS =6 4(343) 738 (506-88.5)

Specificity, %
(95% C1)

539 (345-7132)
39 (258-54)
261 (15.1-41.4)

59.2 (45-72)

67.9 (40.5-86.8)
76.5 (64.2-85.6)
796 (66.2-88.6)

664 (43.9-833)

Meta-avaAuon 25 peAetwy - 1639 aoBeveig

fejering et al. [51] (142 with VAR 111 without VAP)
Chest radiography infiltrate 4+ any 1 of: leukocytosis, fever,

purulent secretions

Chest radiography infiltrate 4 all 3 of: leukacytosis, fever,
purulent secretionds

Fabregas et al. [40] (13 with VAP, 12 without VAP

Chest radiography infiltrate + any 1 of: leukocytosis, fever,
purulent secretionds

Chest radiography infiltrate 4-any 2 of: leukocytosis, fever,
purulent secretions

Chest radiography infiltrate 4 all 3 of: leukacytosis, fever,
purulent secretionds
Tarres et al. [52] (18 with VAR 12 without VAF)
Purulent secretions and either: A) leukocytosis; OR B) chest
radiography infiltrate*

Sensitivity, %o
(95% (1)

6418 (56.6-72.2)

155 (105-223)

846 (57.8-95.7)

692 (424-87 3)

231 (B2-503)

70

Specificity, %
(95% Cl)

36 (27.7-453)

333(138-609)

75 [468-91.1)

91.7 (64.6-98.5)

45

Fernando SM, et al. Intensive Care Med 2020; 46: 1170.



BAL vS BPOYXIKEG EKKPIOEIG: CUYKPIOIUN EKBaon
(Canadian Critical Care Trials Group. N Engl J Med 2006; 355: 26109.

N=700 A Effect on 28-Day Mortality Rate
Tuyaiotroinon yia BAL pe TTOOOTIKA KOAANIEPYEIA VS TTOIOTIKN Chiaraihana: Unadjusted Relative Risk (953% C)
KaANiEpyela SpoyXIKwY ekkpioewv (BE) i:LEeaj:::lihom of VAP +

High —-
AoBeveic TOUAAXIOTOV 4 NUEPEC UTTO UNXAVIKO AEPIOUO PE Sipaliowivy
utroyia Trveupoviag = N€o dinBnua og akTIVOAOYIKO £Aeyxo KAI - = o
2 aTT0 TA £ENC: Days spent in ICU at randomization
1. ©>38°C e —
2. AeukokutTdpwon > 11.000/mm3 r} AcukoTtrevia < 3500/mms3  Antibiotics within 3 days before randomization
3. MuwdeIC eKKPITEIC = '—_.—
4. Autavopevec avayKec oEuyovwaong Dfi;:_‘;;”k“““’*d .
Aueoa PETA TN ANWN KAAANIEPYEIWY TUXAIOTTOINCON YIA QYWY ME  Non-high-risk e
LMEPOTTEVEUN N MEPOTTEVEUN/OITTPOPAOLATIVN " = sl T

_ Higher Rate Higher Rate in

OeTIkA KaAEpyeia BAL 59.7% vs BE 51.9% (P=0.03) gitaton oroy  Govagetrnn

[MOI0TIKEG VS TTOCOTIKEG KAAAIEPYEIEG XWPIG dlaopd oTnV EKBao
Berton DC, et al. Cochrane Database Syst Rev 2014; 10: CD006482.



MpoAnwn VAP otn MEO

Meiwon TNG dIAPKEIAC NXaVIKOU aepiopou * [1pofIoTiKa (?)

AvakAion kepaAng 30° - 60° * [MpOQUAOKTIKA avTigIKpoRiakr aywyn (?)
2 UXVOG €Aeyxog Trieong cuff 20-30cmH, 0O (?) YToyAwTTIOIKA avappoenaon (?)
ATToQuyn yaoTpotrpo@uAacne (?) « Selective digestive decontamination (?)
[Mpwiun dievépyela TpaxeloaTopiag (?) « XPNon OTOUATIKWY AVTIONTITIKWY (7)

. d{ 1 2 Wang L, et al. Cochrane Database Syst Rev 2016; 2016: CD009946.
E)\SYXOQ YAoTPIKOU UHO)\E:I““GTOQ ( ' ) Deng H, et al. Medicine (Baltimore) 2021; 100: e24329.

Wang F, et al. Chest 2011; 140: 1456.

Terragni PP, et al. JAMA 2010; 303: 1483.

Reignier J, et al. JAMA. 2013 Jan 16;309(3):249-56.

Francois B, et al. N Engl J Med 2019; 381: 1831.

Kalanuria AA, et al. Critical Care 2014, 18: 208.

Papazian L, et al. Intensive Care Med 2020; 46: 888.

Labeau SO, et al. Lancet Infect Dis 2011; 11: 845.

Zhao T. et al. Cochrane Database Svst Rev 2020: 12: CD008367.



NMNpoofyyion acBevoug pye utrowia rveupoviag otn MEO

ATTEIKOVIOTIKOG €AeyXo¢ (RO, CT)

ANWn O€iyuaTOC AVATIVEUOTIKWY EKKPICEWV VIO AUEON MIKPOOKOTTNON KAl

KaAAIEpyela (BPOYXIKEG EKKpioeIC 1) BAL)
MeTtagpopa oto MikpofioAoyIkKO EpyaaTripio yia avaAucon eVviog 2 wpwv.
[ToooTIKA KaAANIEPYEIQ ?

KaAANEpyeEIa TTAEUPITIKOU uypouU av n TToooTNTA UYyPOU TO ETTITPETTEI KAl

MEYAAN uTTOWia Aoipweng

O'Grady NP, et al. Crit Care Med 2008; 36: 1330.
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