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» Mvevpovia: opIoCHOG

» Mvevpovia: maogpuaoioloyia
» Mvevpovia: «karnyopiegy

» HCAP (health - care associated
pneumonia)

» HAP (hospital — associated pneumonia)
» LOUTTEPACHATA



Mvevpovia: oplIopuog

4
4
>
>
>
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» as 'new lung infiltrates plus clinical evidence that the
infiltfrate is of an infectious origin, which include the

new onset of fever, purulent sputum, leukocytosis, and
decline in oxygenation."

Pneumonia Essentials 2010 3rd Edition
Burke A. Cunha
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» Mvevpovia: maboguvololoyia
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[MTAGQODY2LIOAOTIA TINEYMONIAL

» YTTOKEIMEVOI UNXAVIOHOI :

» EIZNMNOH maBoyovewv
» EIZPO®DHIH maBoyovwv
» AIMATOIENHI AIAIMOPA



[TAQOODYLIOAOIA TINEYMONIAL

» EIZNINOH MAOGOTIONCQN:

Ol UIKOOOPYAVIOUOI TTAQAKAUTITOLY TOLC
(PLCIOAOYIKOVC PNXAVIOUOLS APLVAC

Eite 0 aoBevNC €Io0TTVEEl gram - APVNTIKOVC
LUIKOOOQYAVIOUOULE Ol OTTOIOI ATTOIKICOLY TO
AVWTEQO AVATIVELOTIKO CLOTNUA




[TAQODYLIOAOIA TINEYMONIAX

» TINEYMONIA ANO EI2PO®DHIH:

- ElopOpNoN amTOIKICUEVWY EKKPICEWY AVWTEQWY

QAVATIVELOTIKWV 06wV
- To oTtopax eivarl £va €160C «aTToBNKNS» gram — apvNTIKWV
TTABOYOV®Y TA OTToIa ATTOIKI(OLY TO AVATIVELOTIKO CLCTNUC
- H xpnon 1V papuaK®@Y YIA KOTAOTOAN TTAPAYWYNS
YAOTPIKWV LYPWV ALEAVEI TNV EUPAVION TNG
TTVELUOVIAC (KLPIWS AVACTOAEIC AVTAIAC

TTOWTOVIWV)



[TAQODY2LIOAOIA TINEYMONIAX

» H aiyaroyevng 060¢ mepiAauPavel TNV TAPOLOIA
AOIMWENG ATTO YAKPIVA TTNYN

» OTAVEI OTOLC TTVELUOVEC JECK AIUATIKNG
KLUKAOPOPIAC
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» Mvevpovia: «karnyopiegy
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« Katnyoplec » MNEYMONIAX

CAP
HCAP
HAP
VAP

vV v . v Vv

CAP (community — acquired pneumoniq)
HAP (hospital - acquired pneumonia)

VAP (ventilator — associated pneumonia)
HCAP (health - care associated pneumonia)




LE TI ATTOLKOTMNOYN AYTOI Ol AIAXQPIXMOI;

YTO YEYOVOG OTI

S1aPOPETIKOI Al(]q)OpEZTI KI"]

HIKPOOPYAVIOHOI
EUTTAEKOVTAI OTNV N EUWHD[KH
AITIOAOYIA TNG GEQCHTEICI

TTVELUOVIAC
AvaAoOya PE TNV e

TIEQITITCOON ECPCIQUC')CETCII










OPIZMOL

The term healthcare-associated pneumonia (HCAP) was
defined as pneumonia in NONHOSPITALIZED patients who had
significant experience with the healthcare system

» Any patient who was hospitalized in an acute care hospital
for two or more days within 90 days of the infection;
» Resided in a nursing home or long-term care facility;
» Received recent intravenous antibiotic therapy, chemotherapy,
or wound care within the past 30 days of the current infection;
» Hemodialysis clinic

» are exposed to a family member with a drug-resistant pathogen
infection

Am J Respir Crit Care Med Vol 171. pp 388-416, 2005




» H évvoia tng HCAP gionx6n 1o 2005 w¢
EEXWPIOTN VOOOAOYIKN OVTOTNTA OTIC

KATELOLVTNPIEC YPAUMEC YIa TN SIAYVWON TNG
VOO OKOUEIKNC TTVELUOVIAC .

American Thoracic Society Documents

Guidelines for the Management of Adults with
Hospital-acquired, Ventilator-associated, and
Healthcare-associated Pneumonia

Am ] Respir Crit Care Med Vol 171. pp 388-416, 2005




Epidemiology and Outcomes of Health-care—

Associated Pneumonia: Results From a Large US
Database of Culture-Positive Pneumonia

» Of a database of 3209 patients from
» 59 US hospitals with CAP and a positive culture,
» 34% of patients had a pathogen resistant to standard

empirical therapy, mostly MRSA and PA

» KollefMarin H.MD, FCCPaShorrAndrewMD, MPH,
FCCPbTabakYing P.PhDccGuptaVikasPharmD,
BCPScLiuLarry Z.MD, PhDdJohannesR.S.MD, MSc

Chest 2005;128:3854e62.



Epidemiology and Outcomes of Health-care-

Associated Pneumonia: Results From a Large US
Database of Culture-Positive Pneumonia

P =0.0001

P < 0.0001 ]
P=0.05 l

CAP(n=2221) HCAP(n=988) HAP(n=835) VAP(n=4%9)
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FIGURE 1. Mean mortality rates in patients with CAP, HCAP,
HAP, and VAP.

» KollefMarin H.MD, FCCPaShorrAndrewMD, MPH,
FCCPbTabakYing P.PhDccGuptaVikasPharmD,
BCPScLiuLarry Z.MD, PhDdJohannesR.S.MD, MSc

Chest 2005;128:3854¢e62.



O1 yIKpOOpPYaVIOUOI TTOL BewpPnBNnke oTI AEN
KAAOTITOVTAV ATTO TNV EUTTEIOIKA QYWY KAl OTOLG
OTTOIOLG ATTOSISOTAV N avénuévn BvNTOTNTA NTAV

Staph aureus

Pseudomonas aeruginosa

Chest 2005;128:3854e62.




» H TOKTIKN QLTH EPAPPOOTNKE KLPIWC OF
HITA

» lammwvia, Kopéag,

» ITOAIC

» KateAnte o€ avénuevn xpnon
AVTIUIKOORIAKWY EVAVTI OTAPLAOKOKKOUL



Surveillance of infections in long-term care
facilities (LTCFs): The impact of participation
during multiple years on health care-associated
infection incidence

A. P. J. Haenen'?, L. P. Verhoef!, A. Beckers?, E. F. Gijsbers!, J. Alblas!, A. Huis?,
M. Hulscher?, S. C. de Greeff! and on behalf of the SNIV study group
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LYXNOTHTA HCAP

» 17.3%-67.4%

Ann Intern Med. 2009;150:19-26



.

Association of guideline-based antimicrobial therapy and outcomes
in healthcare-associated pneumonia

Michael B. Rothberg!*, Marya D. Zilberberg?, Penelope S. Pekow3, Aruna Priya3, Sarah Haessler%, Raquel Belfortis,
Daniel Skiest®, Tara Lagu?®, Thomas L. Higgins® and Peter K. Lindenauer?

ICenter for Value-Based Care Research, Medicine Institute, Cleveland Clinic, Cleveland, OH, USA; “EviMed Research Group, LLC, Goshen, MA,

USA; > Center for Quality of Care Research, Baystate Medical Center, Springfield, MA, USA; “Division of Infectious Diseases, Baystate Medical

Center, Springfield, MA, USA; “Division of General Medicine, Baystate Medical Center, Springfield, MA, USA; ®Division of Pulmonary/Critical
Care Medicine, Baystate Medical Center, Springfield, MA, USA

e

Patients and methods: We conducted a pharmacoepidemiological cohort study at 346 US hospitals. We included
adults hospitalized between July 2007 and June 2010 for HCAP, defined as patients admitted from a nursing
home, with end-stage renal disease or immunosuppression, or discharged from a hospital in the previous
90 davs. Outcome measures included in-hospital mortalitv, lenath of stav and costs.

Conclusions: Among patients who met HCAP criteria, GBT was not associated with lower adjusted mortality,

length of stay or costs in any Gnﬂlyses{ Better criteria are needed ]0 identify patients at risk for MDR infections
who might benefit from broad-spectrufmantimicrobial coverage.

J Antimicrob Chemother 2015; 70: 1573-1579




Guideline-Concordant Antimicrobial Therapy for Healthcare-
Associated Pneumonia: A Systematic Review and Meta-analysis

Anthony X. Troitino + Jahan Porhomayon -
Ali A. El-Solh

¢  ATTOLCIAJOLY Ol TUXAIOTTOINUEVES KAIVIKEC UEAETEC YIA VA

a&loAOYNOOLV TNV ETTITITOON TNG EPAPUOYNS TV
KATELOLVTNPIWY YPAUUWY

Lung (2013) 191:220-237




I

Guideline-Concordant Antimicrobial Therapy for Healthcare-
Associated Pneumonia: A Systematic Review and Meta-analysis

Anthony X. Troitino + Jahan Porhomayon -
Ali A. El-Solh

Results A total of six studies were included in the analysis
and involved 15,850 participants. Meta-analysis showed that
GCAT was associated with increased 30-day mortality
compared to non-GCAT (OR 1.80, 95 % confidence interval
[CI] 1.26-2.7). There was no advantage in GCAT over non-
GCAT in terms of hospital length of stay (WMD 1.18 days,
95 % CI —0.48 to 2.84) or time to clinical stability (WMD
0.17 days, 95 % CI —0.32 to 0.67).

Conclusion

In hospitalized patients with HCAP, GCAT

Lung (2013) 191:229-237

did not show survival benefit compared to non-GCAT.
However, our results are limited by the cohort design of the
selected studies and the degree of heterogeneity among
them. Future trials are needed to identify risk factors for
multidrug-resistant pathogens in HCAP patients who may
benefit from broad-spectrum antimicrobial regimens.



Health Care-Associated
Pneumonia
Is It Still a Useful Concept?

Grant W' V\,a*terer‘r MBBS‘ PhDa;b;* Clin Chest Med 39 (2018) 765-773

o Ol eTTOpEVEG HEAETES bev eTTIBePaicdooav TNV LTTAPEN TOL
LWYNAOL TTOCOOTOL TTOALAVOEKTIKGWY TNG PEAETNG Kollef

« H avénuevn BvnrotnTa &€V UTTOPOLOE ELKOACQ VA ATTOSOOEI

OTN PN OWOTN XPNON AVTIMIKOORIOKGWV

* H mapovcia pOANOV SIapOP®V TTAPAYOVTWY KIVOEOLVOL
(PAIVETAI VA EUTTAEKETAI JE TNV AvENuEVN BvnNToTNTA




Pneumonia

Health Care-Associated

Is It Still a Useful Concept?

Grant W. Waterer, MBBS, PhD?:"*

Table 1

Individual risk factors for methicillin-resistant Staphylococcus aureus and multiresistant gram

negatives like Pseudomonas

Risks for MRSA

Risks for Pseudomonas and Other Multiresistant
Gram Negatives

Recent hospitalization?%2> %50

Residence in aged-care facility?>°%%

Severe chronic obstructive pulmonary
disease’” >

Antibiotics in the prior 90 d*°

Prior culture of MRSA?0:21.27.60,70

Diabeteszstﬁo,bl_(jj,/'l

Tube feeding®®

Cerebrovascular disease

Chronic wound care’*

60,63

Recent hospitalization®®'

Residence in aged-care facility®***

Severe chronic obstructive pulmonary disease®'-6%5>-¢7
Antibiotics in the prior 90 d?°5266.68
Bronchiectasis®'°%?

Prior culture of PA or multiresistant gram negative?®”%*
Tube feeding®® 57272

Cerebrovascular disease?®




Narrative review

Healthcare-associated pneumonia: is there any reason to continue to
utilize this label in 20197

S. Ewig ", M. Kolditz >, M.W. Pletz °, ]. Chalmers *

Y Thoraxzentrum Ruhrgebiet, Kliniken fiir Pneumologie und Infektiologie, Herne und Bochum, Germany

% Division of Pulmonology, Medical Department I, University Hospital Carl Gustav Carus, Technische Universitdt Dresden, Germany
3 Institute for Infectious Diseases and Infection Control, Jena University Hospital, Jena, Germany

4 Scottish Centre for Respiratory Research, University of Dundee, Ninewells Hospital and Medical School, Dundee, DD1 95Y, UK

MeAeTeC yia HCAP petad 2014 kar 2018

Clinical Microbiology and Infection 25 (2019) 1173-1179



Narrative review

Healthcare-associated pneumonia: is there any reason to continue to
utilize this label in 2019?

S. Ewig ", M. Kolditz %, M.W. Pletz °, ]. Chalmers *

Y Thoraxzentrum Ruhrgebiet, Kliniken fiir Pneumologie und Infektiologie, Herne und Bochum, Germany

%) Division of Pulmonology, Medical Department I, University Hospital Carl Gustav Carus, Technische Universitat Dresden, Germany
%) Institute for Infectious Diseases and Infection Control, Jena University Hospital, Jena, Germany

4 Scottish Centre for Respiratory Research, University of Dundee, Ninewells Hospital and Medical School, Dundee, DD1 9SY, UK

> 41 PEAETEC CLUTTEPIANPONCAY APXIKA
> Atka peAeTeC ovvekpivav HCAP kar CAP

» O1 aoBeveic e HCAP peyaALuTeEONG NAIKIAG KAl JE
TTEQICOOTEPESC CLVVOONPOTNTEC.

» HOvntotnTta NnTav peyaivtepn otnvy HCAP

» AAAQ Ol TTPOYVWOTIKOI TTAPAYOVTEG YIA TNV BvnTtoTnTa, AEN
NTAV N AOINKEN aTTO MDR aAAG N AEITOLPYIKN KATAOTAON
TOL A0BEVOLG KAl N TAPOLOIA KAKONBEIAG

Clinical Microbiology and Infection 25 (2019) 11731179




Narrative review

Healthcare-associated pneumonia: is there any reason to continue to
utilize this label in 20197

S. Ewig ", M. Kolditz %, M.W. Pletz °, J. Chalmers *

") Thoraxzentrum Ruhrgebiet, Kliniken fiir Pneumologie und Infektiologie, Herne und Bochum, Germany

?) Division of Pulmonology, Medical Department I, University Hospital Carl Gustav Carus, Technische Universitat Dresden, Germany
3 Institute for Infectious Diseases and Infection Control, Jena University Hospital, Jena, Germany

) Scottish Centre for Respiratory Research, University of Dundee, Ninewells Hospital and Medical School, Dundee, DD1 9SY, UK

The DRIP score for the prediction of multdrug-resistant (MDR) pathogens in
pneumonia patients [46]. The cutoff is =4 points

Characteristic No. of points

Major risk factors

Antbiotic use previous 60 days
Residence in long-term care facility
Tube feeding

Prior infection with MDR (1 year)
Minor risk factors

Hospitalization within previous 60 days
Chronic pulmonary disease

Poor functional status

Gastric acid suppression

Wound care

MRSA colonization (1 year)

Total no. of points possible

(% [ S S QY U

T e e




TI ©A TIPEMNEI NA KANOYME LE MEPINTQXH
HCAP®?

Na oTnEIXTOVUE O€ TOTTIKA ETTIONUIOAOYIKO §€60uEVa

Na mapovpe KariEpyeleg MPIN tnv evapén n Tnv
TPOMNOMNOIHIH TNS aywyng

Av oTNPIXTOLME O€ EMISNUIOAOYIKA §eSopéva AAA®YV
KIVELVEDOLUE VA LTTO — N LITEP OEPATTELOOLHE

Ol HOPIAKES TEXVIKES TTIBAVOV VA ATTOSEIXTOLV XONOIUES

Clin Chest Med 39 (2018) 765-773




Cover empirically for MRSA®
in addition to standard CAP coverage

ls there a prior culture of MRSA?  ———— | Yo

1

NO |

|

Is there & prior culture of PA or other resistant gram negative? == | yos | =  Cover empirically for PA/resistant Gram-negative®

,& In additicn to standard CAP coverage
NO
Risk factor for DRP* pathogen? » | Yes w=gp  Doesthe patient meet ATS criteria for severe CAPY
MO Yes

NO l

d ; ; ; d !
Is the local prevalence of DRE">5% Is the local prevalence™of DRP =1%

Standard empirical CAP therapy g | NO Yes

l

Cover empirically for DRP’ pathogen'

Clin Chest Med 39 (2018) 765-773



High MDR pathogen risk

and/far >15% mortality risk
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Low MDR pathogen risk and <15% mortality — Y L T L L R
risk cefotaxime, moxifloxacin or levofloxacin

Single Gram-negative apent |if
active against >90% of the
Gram-negative bacteria in the
IcU)

Dual Gram=pseudomaonal

coverage

FIGURE 2. Algorithm for the empiric anfibiofic freatment of hospitalacquired pneumonia/ventilator-associated pneumonia

caused by multidrugresistant Gram-negative pathogens.









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

Andre C. Kalil,"* Mark L. Metersky,*® Michael Klompas,** John Muscedere,” Daniel A. Sweeney.” Lucy B. Palmer,’ Lena M. Napolitano * Naomi P. 0'Grady,’
John G. Bartlett,' Jordi Camatala,'" Ali A. El Solh,'? Santiago Ewig," Paul D. Fey," Thomas M. File Jr,” Marcos I. Restrepo,” Jason A. Roberts,”®
Grant W. Waterer,” Peggy Cruse 2’ Shandra L. Knight® and Jan L. Brozek?'

» Adaipeon TnG évvoiag HCAP amo 1ig KatevduvTnPIES
YPAHHES




» Hospital-acquired pneumonia (HAP)

» AOIUWEN KATWTEOOL AVATTIVELOTIKOL TTOUL
AEN BpoIioKOTAV O¢€ Ao OTAV O aoBevNC
£10NXON OTO VOO OKOWEIO KAl N OTTOIA
TTapovolaleTal 2 N TTEPICOCOTEPEC NUEPES
META TNV €iI0060 OTO VOO OKOUEIO

» To emrelc0d10 TNG Tvevpoviac AEN oxeTidetal
LUE TOV UNXAVIKO aepIopuo (VAP)



Epidemiology, pathogenesis, microbiology, and
diagnosis of hospital-acquired (and ventilator-

associated pneumonia) in adults

The pathogenesis of HAP (or nosocomial pneumonia)
(and VAP) is related to the number and virulence of
micro-organisms entering the lower respiratory tract
and the response of the host (eg, mechanical,
humoral, and cellular host defenses)

- Approximately 45 percent of healthy subjects

aspirate during sleep and an even higher proportion
of severely ill patients aspirate routinely

» Michael Klompas, MD, MPH, Thomas M File, Jr, MD,
Sheila Bond, MD, uptodate 2019




Epidemiology, pathogenesis, microbiology, and

diagnosis of hospital-acquired and ventilator-
associated pneumonia in adults

» Hospitalized patients offen become colonized with
microorganisms acquired from the hospital
environment, and as many as 75 percent of
severely ill patients will be colonized within 48 hours

» Sievert DM, Ricks P, Edwards JR, et al. Infect Control
Hosp Epidemiol 2013; 34:1.



Epidemiology, pathogenesis, microbiology, and
diagnosis of hospital-acquired and ventilator-
associated pneumoniain adults

261 episodes of HAP in nonventilated patients were identified

Sievert DM, Ricks P, Edwards JR, et al. Infect Control Hosp
Epidemiol 2013; 34:1.




Epidemiology, pathogenesis, microbiology, and

diagnosis of hospital-acquired and ventilator-
associated pneumonia in adults

» The infecting flora in nonventilated patients with HAP was
similar, except non-Enterobacteriaceae gram-negative

bacilli (P. aeruginosa, Acinetobacter, and S. maltophilia)
were less likely.

» Specifically, it included MSSA (13 percent), MRSA (20
percent), P. aeruginosa (9 percent), S. maltophilia (1

percent), Acinetobacter spp (3 percent), and other species
(18 percent).



[1aTi pac armraocxoAel N HAP?

» Emadn mapovoialel onuavrikn vooneortnta Kal
evnrortnra

» H ekmipodpevn Ovnrornra amo HAP eival 20-30%
» Eival n §ebTepn o€ CLXVOTNTA VOOOKOHEIAKN ACIHWEN

» Av&avel Tn SiIapkKela Kal ToO KOOTOG voonA&iag

An overview of guidelines for the management of
hospital-acquired and ventilator-associated

pneumonia caused by multidrug-resistant
Gram-negative bacteria Curr Opin Infect Dis 2019, 32:000-000

Catia Cillé6niz®®, Cristina Dominedo®, and Antoni Torres®P




Nosocomial pneumonia in 27 ICUs in Europe: perspectives
from the EU-VAP/CAP study

D. Koulenti'? « E. Tsigou™ - J. Rello**

Patients recruited
n=2587

Excluded n= 151

Eligible patients
n=2436
Without pneumonia With pneumonia
n = 1,347 n= 1,089
MNosocomial CAP

pneumonia n=262
n =827 (75.9%)

HAP VAP VE- 'v'.flfxl’

| n=224(27.1%) n=465 (56.2%) n= 138 (16.7%)

I
Eur J Clin Microbiol Infect Dis 10 June 2016



MDR risk factors

The etiology of HAP (and VAP) depends in large part upon
whether the patient has risk factors for MDR pathogens

The frequency of specific MDR pathogens varies among
hospitals, within hospitals, and between different patient
populations.

Prolonged hospitalization and recent exposure to antibiotics are
two of the most important risk factors for MDR pathogens.

An awareness of the susceptibility patterns of the nosocomial
pathogens within a given health care setting is important for
appropriate empiric antimicrobial therapy

Uptodate 2019



MDR OPIZMOI

» Multidrug resistant (MDR) refers to acquired nonsuscepfibility to at
least one agent in three different antimicrobial classes.

» eExtensively drug resistant (XDR) refers to nonsusceptibility to at
least one agent in all but two antimicrobial classes.

» ePandrug resistant (PDR) refers to nonsusceptibility to all
antfimicrobial agents that can be used for freatment.

Magiorakos AP, Srinivasan A, Carey RB, et al. Multidrug-resistant,
extensively drug-resistant and pandrug-resistant bacteria: an
infernational expert proposal for interim standard definitions for
acquired resistance. Clin Microbiol Infect 2012; 18:268.




Toble 1. Hosplaleceuired preumonio/veloor-ssocioed preumonia coused by mulidugresisont Gremgee
ohogens:prevelence end oukoes

Micek etal 2015 |refrosp | HAP (PSEUD) | 31%MDR

Behnia et al 2014 retrosp HAP/VAP /5% k.pneum,
ESBL

Di Pasquale 2014 retrosp HAP/VAP 28% MDR
P.AERUGINOS
A

Curr Opin Infect Dis 2019, 32:000-000




>

Clinical diagnosis based upon a new lung

infiltrate plus clinical evidence that the infiltrate is

of infectious origin,

» which includes the new onset of fever, purulent

>

sputum, leukocytosis, and decline in oxygenation

no individual sign or symptoms nor any

combination of signs and symptoms have been
found to be highly sensitive or specific for
diagnosis.



» Cultures of pulmonary secretions (sputum, endotracheal
aspirates, bronchoalveolar lavage) are also prone to false
positives and false negatives

» Quantitative endotracheal aspirate cultures had a pooled
sensitivity of 48 percent (5% CI 38-57 percent) and positive
predictive value of 81 percent (95% Cl 67-921 percent)

» Quantitative bronchoalveolar lavage cultures had a sensitivity
of 75 percent (5% CI 58-88 percent) and positive predictive
value of 77 percent (95% Cl 66-85 percent)




» Molecular diagnostic tests for detection of
respiratory pathogens are being developed and
offer promise for more rapid identification of the
causes of HAP or VAP

» Although there are limitations regarding the
specificity of these tests (eg, colonization or true

pathogen), they offer the potential for more rapid
identification of pathogens and resistance patterns



APXEYL ©OEPATIEIAL HAP

Aev avayvwpiletal n evvola TN HCAP

H cuoTaon va bTTapxel o€ KABE VOOOKOWEIO TO SIKO TOL
AvTIBIOYPAUUC

Ta 6ebopeva xpeialovTtal yia va eAATTWOE N TTEQITTN XPNoNV

AVTIMIKOORIAK®WYV ‘evavTl STAPH AUREUS , PSEUDOMONAS
AERUGINOSA
YOOTAON YIA Ppaxeia SIAPKEIA X0PNyYNoNS AVTIMIKOORIAKWY

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

Andre C. Kalil,"* Mark L. Metersky,>® Michael Klompas,** John Muscedere,’ Daniel A. Sweeney.® Lucy B. Palmer,” Lena M. Napolitano.® Naomi P. 0'Grady,’
John G. Bartlett,'® Jordi Carratala,' Ali A. El Solh,'? Santiago Ewig,"® Paul D. Fey,'* Thomas M. File Jr,” Marcos I. Restrepo,’ Jason A. Roberts,”'®
Grant W. Waterer,” Peggy Cruse,?® Shandra L. Knight,® and Jan L. Brozek?'




APXEY ©EPATEIAY HAP

Na cival Baciouevn o€ Aqpn KAAANIEQYEIRV KAl OXI EUTTEIQIKN
O1 KaANEpyeeC va AappPavovTtal pe MH emepBaTikeG peBoOdouvg

H évapén aywync va Paciletal oe KAINIKA KPITHPIA kai Oxi o€
SEIKTEC PAEYUOVNC OTTWGS N TTOOKAACITOVivN Kal n CRPoLTE Kal
oe okop CPIS




APXEY ©EPATIEIAY HAP

Table 2. Risk Factors for Multidrug-Resistant Pathogens

Risk factors for MDR VAP
Prior intravenous antibiotic use within 90 d
Septic shock at time of VAP
ARDS preceding VAP
Five or more days of hospitalization prior to the occurrence of VAP
Acute renal replacement therapy prior to VAP onset
Risk factors for MDORB HAP
Prior intravenous antibiotic use within 90 d
Risk factors for MRSA VAP/HAP
Prior intravenous antibiotic use within 90 d
Risk factors for MDR Fseudomonas VAP/HAP
Prior intravenous antibiotic use within 90 d

Abbreviations: ABDS  acute respiratory distress svndrome: HAP  hospitabacouired
pneumonia; MDR, multidrug resistant; MRBSA, methicillin-resistant Staphylococcus aureus,
VAP, ventilator-associated pneumonia.




APXEY ©EPATEIAY HAP

Ox1 o€ yeyalo
KiIvéLuvo
evnrornrag , oxi
RF (MRSA))

PIP/TAZO
CEFEPIME
LEVOFLOXACIN
CARBAPENEM

OXI hrmortality
aAAa Kivéuvog
MRSA

PIP/TAZO
CEFEPIME
LEVOFLOX
CARBAPE,AZTREP

VANCO,LINEZOLI
D

WHAOGg kivéuvog
Ovnrotnrag

PIP/TAZO
CEFEPIME,CEFTA
LEVOFLOX
IMIP/MEROP

AMIKACIN,GENTA
,JJOBRA

VANCO,
LINEZOLID



APXEYX ©EPATEIAY HAP

» H PBeATiIoTOTTOINON TNG AYWYNC TTPETTEl VA CLUTTEQIAAUPAVEI TIC
apxec NG PK/PD



OEPATIEIA KATEYOYNOMENH

» MRSA (vancomycin or linezolid)

» PSEUDOMONAS AERUGINOSA (avaAoya pE TO
AvTIRIOYPAUUA) — OXI LIOVOBEQATIEIQ E
AUIVOYALKOOCISN



Y€ ATTOMOVON Pseudomonas

aeruginosa

» Y& alpoduLvapuika oTaBepo acBevn dev xpelialeTal
ovvévaouevn BeparTreia

» Y& aoTABn AioSLVAUIKA AcBOevr KAALTEQOC O
oLVOLAOUOC

» OXI| yovoBeparteia ye AuIvVoyALKOoidNn



Y€ ATTOUOVWON gram negative

ESBL

» AVAAOYQ UE TO AVTIRIOYPAUWO

» AauPAvoLUE LTTOWN KAl TTAPAYOVTEC
TTOL APOPOLY OTOV ACBEvVN, TTX
AANEPYIEC.



2E€ ATTOUOVWON

ACINETOBACTER SPP

» Carbapenem or ampicillin/sulbactam et
£LAICONOCIAC

» Colistin etmi avToxnc
> AEV TTOOTEIVETAI TIYKEKLKAIVN
> Agv TTPOTEIVETAI TIPOOCONKN PIPAUTTIKIVNG



International ERS/ESICM/ESCMID/ALAT

guidelines for the management of
hospital-acquired pneumonia and
ventilator-associated pneumonia

HAP/VAP: assess risk for MDR pathogens and mortality

Low MDR pathogen risk and
low mortality risk#

High MDR pathogen risk and/or

=15% mortality risk

No septic shock

— —_

Septic shock

Antibiotic monotherapy:

ertapenem, ceftriaxone,

cefotaxime, moxifloxacin
or levofloxacin

Single Gram-negative
agent [if active for »90%
Gram-neqative bacteria in
the ICU)
+MRSA therapy

Dual Gram-pseudomaonal
coverage
+MRSA therapy

FIGURE 2 Empiric antibiotic treatment algorithm for hospital-acquired pneumonia (HAP]/ventilator-associated
pneumonia [VAP). MDR: multidrug-resistant; ICU: intensive care unit; MRSA: methicillin-resistant
Staphylococcus aureus. *: low risk for mortality is defined as a €15% chance of dying, a mortality rate that has
been associated with better outcome using monotherapy than combination therapy when treating serious

infection [80].

EJ"

Resp



VAP/HAP
High Risk

American guidelines (2016) European guidelines (2017)

Previous antibiotic use Previous antibiotic use

25 days of hospitalization 25 days of hospitalization

Septic shock Septic shock

ARDS before VAP Hospital settings with high rates of MDR
pathogens

Acute renal replacement therapy before VAP Previous colonization with MDR pathogens.
onset

FIGURE 1. Hospitalacquired pneumonia/ventilator-associated pneumonia high risk.

Curr Opin Infect Dis 2019, 32:000-000



AIAPKEIA ©EPATIEIAX

» Y& aoBeveic e HAP, TTpoTeaiveTal Beparteia 7 NUEP YV

(strong recommendation, very low quality evidence).

» [1apAYOVTEG TTOL TTPETTEI VA ANPOOLY LTTOWN: PLOUOC
BEATICOONC KAIVIKGV KAl OKTIVOAOYIKQWY TTARAUETO WV




Review

Strategies to reduce non-ventilator-associated
hospital-acquired pneumonia: A systematic review

Brett G. Mitchell *”**, Philip L. Russo ““¢, Allen C. Cheng "¢,
Andrew J. Stewardson ", Hannah Rosebrock ®, Stephanie J. Curtis ",

Sophia Robinson ', Martin Kiernan ’

Identification

) () =)

Articles identified through
database searching

Additional articles identified through
manual searching of reference lists
{n=3)

in = 1548)
l

!

Search results
com bined
(n= 1551}

L

Arricles scrasnad
[m=1551}

b

Articles axcluded
{m = 1495)

Full-text articles

asseszed for eligibility
(n =56)

+

Articles included in
synthesis
(n=15})

Full-text articles excluded {n = 344}

Evaluating ventilator
associated pneumania (n=11]
Mot evaluating an impact or
reduction [(n=T7)

Review not on HAP [n=2)
Review on HAP (n=24)

Figure 1 Flow diagram for selection of articles.




Table 1 Studies included in the review.
Author, Year Design Sample Setting Broad intervention Significant change in pneumonia
strategy
Adachi et al., 2002 [28] RCT 141 Nursing home Oral care (professional) YES
Bellisimo-Rodrigues et al., 2014 [29] RCT 254 Hospital Oral care (professional) YES
(Intensive Care Unit)
Boden et al., 2018 [32] RCT M1 Hospital Physical activity YES
Bouringault et al., 2010 [30] RCT 2513 Nursing home Oral care (professional) NO
Chen et al., 2016 [40] Cohort 873 Hospital Oral care YES
(Intensive Care Unit)
Cuesy et al., 2010 [33] RCT 23 Hospital Physical activity YES
Johansen et al., 2016 [37] Cohort 88 Hospital Prophylactic antibiotics YES
(Ear, Mose and
Throat Department)
Mchally et al., 2018 [38] Quasi-experimental 2891 Hospital (non-ICU) Oral care NO
Quinn et al., 2014 [14] Quasi-experimental Hospital Oral care Decrease+
Robertson et al., 2013 [20] Quasi-experimental 85 Hospital Oral care YES
(acute neurosurgical
unit)
Schrock et al., 2018 [35] Cohort 171 Hospital Dysphagia screen YES
Stolbrink et al., 2014 [34] Quasi-experimental 156 Hospital Physical activity YES
(respiratory and
elderly wards)
Titsworth et al., 2013 [36] Cohort 2334 Hospital Dysphagia screen YES
Wagner et al., 2016 [39] Cohort 1656 Hospital Oral care YES
Yoneyama et al., 2012 [31] RCT 366 Nursing Home Oral care (professional) NO

Note: + significance values not provided.

Strategies to reduce non-ventilator-associated
hospital-acquired pneumonia: A systematic review

Brett G. Mitchell *-°**, Philip L. Russo <“°, Allen C. Cheng "2,
Andrew J. Stewardson "', Hannah Rosebrock 2, Stephanie J. Curtis ",

Sophia Robinson

i

, Martin Kiernan ’




Strategies to reduce non-ventilator-associated
hospital-acquired pneumonia: A systematic review

Brett G. Mitchell *****, Philip L. Russo <", Allen C. Cheng "%,
Andrew J. Stewardson P Hannah Rosebrock “, Stephanie J. Curtis .
Sophia Robinson ', Martin Kiernan’

YTTOPXEI MEYAAN ETEQLOYEVEIQ PETAEL TGV MEAETOV WG TTPOC
TOLC OPICHOLG, TIC TTAPEUPRATEIC, TIC HEBOSOLC

H BeATicdoon TNG oTOMATIKNG ppPOVTIdAg

H avénuévn KivnTikoTnTa

O amoTeEAECUATIKOG XEIPIOHOG TS SvoPayiag

ATTOTEAOLV KATTOIOLE ATTO TOLC TPOTTOLC TTPOANWNCS TNS HAP
QoTO0O0, XPEIAloVTAl TTEPICCOTEPEC KAl KAAQ OXESIATUEVES
LEAETEC VIO TNV £EAYWYN £YKLEPWY CLUTTELATUATWY




» EAayxioromoinon Siapkeiag Oeparneiag

> BeATICOON TPAKTIKGV LYIEIVAG TTOL APOPOLY OTA XEPIa Kal

oToV £EOTTAIOHO
» MpouAdafeac emapng
» LIWOTNH PPOVTIda oTONATOG

» MpouAd&eic évavTti TnG eiIo0poPpnong

An overview of guidelines for the management of
hospital-acquired and ventilator-associated
pneumonia caused by multidrug-resistant

Gram-negative bacteria

Catia Cilloniz®®, Cristina Dominedo®, and Antoni Torr

Curr Opin Infect Dis 2019, 32:000-000
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>

>
» ILUTTEPACHATA



LYMIIEPALMATA

» Hevvola 1ng HCAP Teivel va katapynoei

» H avTiuikooRIakn aywyn o€ acOevr HE TIVELHOVIA TG
KOIVOTNTAG £EATOUIKEDLETAI AVAAOYWC e TN PapLTNTA TNG
KOTAOTAONC TOL KAI TNV TTAPOLCIA ) OXI TTAPAYOVTWV
KIVOOVOUL VIO avOekTIKN Ps.aeruginosa ) MRSA .

> N AVTIMIKOORIOKN aywyrn TOL ACOEVOLC UE VOO OKOUEIQKN
mvevpovia EKTOX MEG emAéyeTal pe Ao Ta TOTTIKA
eménuioAoyika SeSopéva.



EYXAPIZTQ TTA THN NMPOXLOXH LA




Interpretation of Strong and Weak (Conditional) Recommendations

strong Recommendation

Weak (Conditional)
Becommendation

Clinicians

Policy makers

Most individuals in this

situation would want the
recommended course of
action, and only a small
proportion would not.

Most individuals should

receive the intervention.
Adherence to this
recommendation
according to the guideline
could be used as a quality
criterion or performance
indicator. Formal decision
aids are not likely to be
needed to help individuals
make decisions consistent
with their values and
preferences.

The recommendation can be

adopted as policy in most
situations.

The majority of individuals in

this situation would want
the suggested course of
action, but many would
not.

Recognize that different

choices will be appropriate
for individual patients and
that you must help each
patient amrive at a
management decision
consistent with his or her
values and preferences.
Decision aids may be
useful in helping
individuals to make
decisions consistent with
their values and
preferences.

Policymaking will require

substantial debate and
involvernent of vanous
stakeholders.




