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» Mvevpovia: opIoHOG

» lMvevpovia: maBoguvaololoyia
» Mvevpovia: kKatnyopiegy

» HCAP (health - care associated
pneumonia)

» HAP (hospital — associated pneumonia)
» IOUTTEQACHATA
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» As"'new lung infilirates plus clinical evidence that the
infiltrate 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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[MTAGODY2LIOAOTIA TINEYMONIAL

» YTTOKEIMEVOI UNXAVIOHOI :

» EIZMNINOH maBoyovov
» EIZPO®DHIH maboyovewv
» AIMATOTENHX AIAXZINMOPA



[TAQODYLIOAOIIA TINEYMONIAL

» EIZNINOH MA©OTONQN:

- Eite OI HIKPOOPYAVIOUOI TTAPAKAUTITOLY TOLES PLTIOAOYIKOVG
UNXAVIOUOVS AULVAC — TTIVELUOVIA KOIVOTNTAG -

- Eite 0 aoBevNC e1oTTvVEEl gram - QP VNTIKOLC HIKPOOPYAVICUOVC
Ol OTTOIOI ATTOIKICOLY TO AVWTEPO AVATIVELOTIKO CLOTNUA N TO

uNXavnua vTTooTNEIENG TNS AvATIVONG.




[TAQODYLIOAOIA TINEYMONIAX

» TMNEYMONIA ANO EIXPO®DHLH:

- ElopOpNOoN ATTOIKICUEV®YV EKKQICEWY AVATEQLWYV

AVATIVELOTIKGWV 06V
- To oTtopax eival £éva €i60¢ «atToBnNKNS» gram — apvNTIKWV
TaBoYOV@Y TA OTToIa ATTOIKI(OLY TO AVATIVELOTIKO CLOTNUA
- H xpnon 10V ¢apudk®y YIA KOTAOTOAN TTAPAYWYNG
YOOTPIKWY LYPWY ALEAVEI TNV EUPAVION TNG TTVELPOVIAC

(KLPIWS AVAOTOAEIC AVTAIAC TTPWTOVIWV)




[TAQODY2LIOAOIA TINEYMONIAX

» H aigatoyevAg 080¢ TTERINAUPAVEI TNV TTAOOLOIA
AOIUWENC ATTO PAKPIVA TTNYN

» Ol HIKOOOPYAVICUOI pBAVOLY OTOLC TTVEDUOVEC
UECC AIMATIKNG KLKAOPOPIag
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« Katnyopiec » MNEYMONIAX

CAP
HCAP
HAP
VAP

vV v v Vv

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

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




LE TI ANIOXKOMOYN AYTOI Ol AIAXQPIZMOI;

YTO YEYOVOG OTI
SiapopeTiKoi
HIKPOOPYQVIOHOI
EUTTAEKOVTAI OTNV
amoAoyia g AIQPOPETIKN

TTVELUOVIAG
AVAAOYQ JE TNV N EUTTEIOIKN

TTEQITTTGON GEpCﬂTEZiCI
TTOL

epappuodleTal










OPIZMO1

The term healthcare-associated pneumonia (HCAP) was
defined as pneumonia in NONHOSPITALIZED patients who had
significant experience with the healthcare system and were
believed to be at an increased risk for infection with multidrug-
resistant (MDR) organisms because of such contact

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




» Retrospective studies have actually suggested a
worse outcome when broad-spectrum antibiotics
were used in these cases.




» 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



» Hévvoia tng HCAP eionxBn 1o 2005 ¢
EEXWPIOTN VOOOAOYIKN OVTOTNTA OTIC

KATELOLVTNPIEC YPAUUES YIA TNV BEQATTEIA TNG
VOOOKOMEIOKNG TTVELUOVIAG .

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
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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
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FIGURE 1. Mean mortality rates in patients with CAP, HCAP,
HAP, and VAP.

» KollefMarin HMD, FCCPaShorrAndrewMD, MPH,
FCCPbTabakYing P.PhDccGuptaVikasPharmD,
BCPScliuLarry Z.MD, PhDdJohannesR.S.MD, MSc

Chest 2005;128:3854e62.



» Ol yIKpOOPYAVIOUOI TTOL BewpNnONKe oTI AEN
KOAOTITOVTAV ATTO TNV EUTTEINIKN AYWYN KAl OTOLG
OTTOIOLG ATTOSISOTAY N ALENUEVN BvNTOTNTA NTAV

» Staph aureus

» Pseudomonas aeruginosa

Chest 2005;128:3854e62.




» H TAOKTIKN QLTH €PAPPOOTNKE KLPIWCS OF
HIMTA

» lammevia, Kopéa,

» |ITaAIQ

» KateAn&e o€ avénuevn xpnon
AVTIMIKOOPRIAKWY EVAVTI OTAPULAOKOKKOU



LYXNOTHTA HCAP

> 17.3%-67.4%

Ann Intern Med. 2009;150:19-26



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

Michael B. Rothberg!*, Marya D. Zilberberg?, Penelope S. Pekow?, Aruna Priya3, Sarah Haessler%, Raquel Belfortis,
Daniel Skiest®, Tara Lagu?, Thomas L. Higgins® and Peter K. Lindenauer3

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
S0 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 analyseq Better criteria are needed {o identify patients at risk for MDR infections
who might benefit from broad-spectrufmantimicrobial coverage.

J Antimicrob Chemother 2015; 70: 1573-1579
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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
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
Lung (2013) 191:229-237 multidrug-resistant pathogens in HCAP patients who may
benefit from broad-spectrum antimicrobial regimens.




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

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

«  ATTOLOIACOLV Ol TUXAIOTTOINMEVEC KAIVIKEC MEAETEC YIA VA

A&lIoAOYNOOLV TNV ETTTWON TNG EPAPUOYNS TWV KATELOLVTN
PIV YOAUUGWV

Lung (2013) 191:220-237




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

Grant W Waterer, MBBS, PhDa,b,* Clin Chest Med 39 (2018) 765-773

o Ol eTTOpEVEG HEAETES bev emmPBePaicdooav TNV LTTAPEN TOL
LWPNAOL TTOCOCTOL TTOALAVOEKTIKGWY TNG PEAETNG Kollef

« H avénuévn BvnTotNTa €V UTTOPOVLOE ELKOAC VA ATTOSOOEI

OTN PN OWOTN XPNON AVTIUIKOORIAKGWV

* Hmapovacia paAAov SIapopwV TTAPAYOVTWY KIVELVOUL
PAIVETAI VA EUTTAEKETAI PJE TNV ALENUEVN BvNTOTNTA




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 2019?

S. Ewig 7, M. Kolditz %, M.W. Pletz °, ]. Chalmers *

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

% pivision 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

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

MeAETEC via HCAP petacv 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 PYEAETEC CLUTTEQIANPONC AV APXIKA
>  Atka peAeTeg ovvekpivav HCAP kar CAP

» O1 aoBeveic ye HCAP peyaAdTepnG NAIKIAG KAl JE
TTEQICOCOTEPESC CLVVOONPOTNTEC.

» HOvntotnTta NTav pyeyaAvtepn otnvy HCAP

» AMNQ Ol TTPOYVWOTIKOI TTAPAYOVTEC YIa TNV BvnToTnTa, AEN
NTav N Aoiuwén atmd MDR aAAG N A&ITOLEYIKN KATACTACN
TOL ACBEVOLGS KAl N TAapoLOia Kakonee&lag

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 predicion of multidrug-resistant (MDR) pathogens in
pneumonia patients [46]. The cutoff is =4 points

Characteristic MNo. 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

Gasftric acid suppression

Wound care

MRSA colonization (1 year)

Total no. of points possible

(% [ S S QY U

T e e




» However, more recent studies have indicated that many individuals
who met the criteria for HCAP were not infected with MDR pathogens.



TI ©A TIPEINEI NA KANOYME 2E NEPIMNTQXH
HCAP<¢

Na oTNEIXTOLHE € TOTTIKA ETMONUIOAOYIKO §€60UEVA

Na mapovpe KaANigpyeieg MPIN TV evapén N Tnv
TPOMOMNOIHIH TNC aywyng

Av OTNPIXTOLME O€ EMSNUIOAOYIKA §eSopeva ANV
KIVOLVEDOLHE VA LTTO — I LTTEP OEPATTELTOLUE

Ol HOPIAKES TEXVIKEC TTIOAVOV VA ATTOSEIXTOLY XONOIUES

Clin Chest Med 39 (2018) 765-773




Cover empirically for MRSA
in addition to standard CAP coverage

Is there a prior culture of MRSAY  s———— | Yo

1

NO |

|

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

,& In additicn to standard CAP coverage
NO
Risk factor for DRP* pathogen? » | Yes weedpy  Does the patient meet ATS criteria for severe CAP?
Ma Yes

NO l

d = = e d d
Is the local prevalence of DRE" 5% s 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



Low MDR pathogen risk and <15% maortality —_— st et l) it i
risk cefotaxime, moxifloxacin or levefloxacin

Single Gram-negative apent [if
active ogainst >30% of the
Gram-negative bacteria in the
Icu)

High MDR pathagen risk

and/or >15% martality risk

Dual Gram—pseudomanal

Septic shock
coverage
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FIGURE 2. Algorithm for the empiric antibiofic 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 |. Restrepo,™ Jason A. Roberts,”'®
Grant W. Waterer,” Peggy Cruse,2® Shandra L. Knight® and Jan L. Brozek™

» Aqaipeon Tng évvoiag HCAP amo 1i¢ KatevOuvThpPIES
YPaHuEg










» Hospital-acquired pneumonia (HAP)

> AOIUWEN KATWTEOLOL AVATIVELOTIKOL TTOL AEN
BOIOKOTAV O€ £TTGACN OTAV O A0BEVNC €I0NXON OTO
VOOOKOWEIO KAl N OTToia TTapouvoiadetal 2 N
TTEQICCOTEPEC NUEPESC META TNV €i0060 OTO VOO OKOWEIO

» TO €mTelc008I0 TNG TTveLUoVIag AEN oxeTideTal Ye ToV
uNXavikd agpiouo (VAP)




AITIOAOTTA HAP

oLXVA AITIO

P aeruginosa

Staphylococcus aureus, including methicillin-susceptible §
aureus (MSSA) and methicillin-resistant S aureus (MRSA)

Klebsiella pneumoniae

Escherichia coli

Non-Enterobacteriaceae bacteria such as § marcescens,
Stenotrophomonas maltophilia, and Acinetobacter species are
less common causes

Acinefobacter species commonly colonize respiratory tract
secretions in patients in the ICU. HAP caused

by Acinefobacter species or B cepacia may be associated with
outbreaks.

Streptococcus pneumoniae and Haemophilus influvenzae are
recovered only in early-onset HAP.


http://emedicine.medscape.com/article/226748-overview
http://emedicine.medscape.com/article/219907-overview
http://emedicine.medscape.com/article/217485-overview

AITIOAOTIA HAP
YTTAVIEC QITIEC

Legionella species

Influenza A virus

Respiratory syncytial virus (RSV)
Human parainfluenza virus 3 (HPIV-3)
Human metapneumovirus (hMPV)

Nosocomial Legionella pneumonia occurs often in outbreaks
or clusters.

Influenza A, RSV, hMPV, or HPIV-3 may cause hospital-
acquired pneumonia (HAP) from person-to-person spread.



http://emedicine.medscape.com/article/220163-overview
http://emedicine.medscape.com/article/238049-overview

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

associated pneumonia) in adults

The pathogenesis of HAP (or nosocomial pneumonial)
(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 often 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 Confrol 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 yAC AtTaocxoAel N HAP ¢

» Emadn mapovoidlel onpavtikn vooneoTnta Kal
evnroTtnta

» H exTipoopevn Ovnrornta amd HAP sival 20-30%
» Eival n §e0T1epn o€ CLXVOTNTA VOO OKOMEIAKN AOIH®EN

» Av&avel Tn SiIdpkeia Kal To KOOTOG voonAsiag

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- VAP

| 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
populafions.

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 nonsusceptibility to at
least one agent in three different antimicrobial classes.

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

» Pandrug resistant (PDR) refers to nonsuscepfibility to all
antfimicrobial agents that can be used for tfreatment.

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




Toble 1. Hosplaleceuired preumonio/venloor-ssocioed preumonia coused by mulidugresisont Gremgee
oohoes: revlence ond ouones

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 (95% CI 38-57 percent) and positive
predictive value of 81 percent (95% Cl 67-91 percent)

» Quantitative bronchoalveolar lavage cultures had a sensifivity
of 75 percent (95% CI 58-88 percent) and positive predictive
value of 77 percent (5% 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 ©OEPATIIEIAL HAP

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?'

Aev avayvwpiletal n evvola TN HCAP
H cboTaon va bTTaPXel o€ KABE VOTOKOWEIO TO SIKO TOL

AVTIBIOYPAUUC

Ta debopéva xpeialovTal yia va EAATTWOE N TTEQITTN XPNoN
QAVTILIKOORIAKGV evAVTI STAPH AUREUS , PSEUDOMONAS
AERUGINOSA

YOOTAON YIA Ppaxela SIQPKEIQ XOPNYNONS AVTIMIKOORIAKWY




APXEYX ©EPATEIAY HAP

Na cival Baciouévn oe AN KAAANIEQYEIWY KAl OXI EUTTEIQIKN
O1 KaANEpYEIEC va AauPavovTal pe MH emTepPaTiKES HEBOSOLGS

H evaptn aywync va Paaciletal oe KAINIKA KPITHPIA kai Oxi o€
SEIKTEC PAEYUOVNC OTTWGS N TTEPOKAACITovivn 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
Bisk factors for MDB HAP
Prior intravenous antibiotic use within 90 d
Risk factors for MRSAVAP/HAP
Prior intravenous antibiotic use within 20 d
Risk factors for MDR FPseudomonas VAP/HAP
Prior intravenous antibiotic use within 90 d

Abbreviations: ABDS, acute respiratory distress syndrome: HAP, hospitalacouired
pneumonia; MDR, multidrug resistant; MRSA, methicillin-resistant Staphylococcus aureus,
VAP, ventilator-associated pneumonia.




APXEY ©EPATEIAY HAP

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

PIP/TAZO
CEFEPIME
LEVOFLOXACIN
CARBAPENEM

OXi  nortality
alAAad kivéuvog
MRSA

PIP/TAZO
CEFEPIME
LEVOFLOX
CARBAPE,AZTREP

VANCO,LINEZOLI
D

WHAOGg kivéuvog
Ovnrotntag

PIP/TAZO
CEFEPIME,CEFTA
LEVOFLOX
IMIP/MEROP

AMIKACIN,GENTA
JOBRA

VANCO,
LINEZOLID



APXEYX ©EPATEIAY HAP

» H BeEATIOTOTTOINON TNG AYWYNC TTPETTEI VA CLUTTEQIAAURBAVEI TIC
apxég NS PK/PD



OEPATIEIA KATEYOYNOMENH

» MRSA (vancomycin or linezolid)

» PSEUDOMONAS AERUGINOSA (avaAoya ue 1O
AVTIRIOYPAUUCA) — OXI HOVOBEQATTEID UE
AUIVOYALKOOCISN



Y€ ATTOUOVOoN Pseudomonas

aeruginosa

> Xe alpoduvapika oTaBepo aobevn) dev xpelaleTal
ovvbévaouevn Bepartreia

» Y& aoTAON AIOSLVAUIKG ACBOEVT) KOADTEQPOC O
oLVOLACHOG

» OXl yovoBeparreia pe apivoyAvkooidn



Y€ ATTOUOVWON gram negative

ESBL (extended spectrum beta lactamase)

» AVAAOYQ PE TO AVTIRIOYPAUUC

» AQUPAVOLUE LTTOWN KAl TTAPAYOVTEC
TTOL APOPOLY OTOV ACOEVN, TTX
AANEQYIEC.



Y& ammopovwon ACINETOBACTER

SPP

» Carbapenem or ampicillin/sulbactam et
£vaIoONCIag

» Colistin emmi avToxng
> A&V TTPOTEIVETAI TIYKEKLKAIVN
> Agv TTPOTEIVETAI TTODOCONKN PIPAUTTIKIVNG



International ERS/ESICM/ESCMID/ALAT
guidelines for the management of
hospital-acquired pneumonia and
ventilator-associated pneumonia

HAP/VAP: assess risk for MOR pathogens and mortality

Low MDR pathogen risk and High MDR pathogen risk and/or
low mortality risk# >15% mortality risk
__F___,_..—'-""_F -H'--_
—— T
No septic shock Septic shock
e Single Gram-negative
Antibiotic monotherapy: i .
ertapenem, ceftriaxone, Gagent [if acpveJur:?p% Dual Gram-pseudomonal
cefotaxime. moxifloxacin ram-negative bacteria in coverage
: the ICU) +MRSA therapy
or levofloxacin
+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].

Fur Respir J 2017; 5



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

» Ye aoBeveic e HAP, TooTelveTal Beparteia 7 NUEP Y

(strong recommendation, very low quality evidence).

» [TaPAYOVTEC TTOL TTEETTEI VA ANPOOLY LTTOWN: PLOUOC
BEATICOONG KAIVIKGYV KAl AKTIVOAOYIKWV TTAQAUETPWY
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Strategies to reduce non-ventilator-associated
hospital-acquired pneumonia: A systematic review
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Identification

EZNEIIED)

Articles identified through
database searching
i = 1543)

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

!

Search results
corm bimed
(m= 1551}

L

Articles scresnsad
[m= 1551}

Articles excluded
{m = 1435]

b

Full-text articlaes

asseszed for eligibility
(n=5&)

Full-text srticles excluded {n = 44}
- Evaluating veamntilator

associated pneumania (n=11)]
- Mot evaluating an impact or

reductian [(n=7)

+

= Rewiew not on HAP [n=2)

Articles included in
symnthesis
{n=15})

- 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 154 Hospital Oral care (professional) YES
{Intensive Care Unit)
Boden et al., 2018 [32] RCT M 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 13 Hospital Physical activity YES
Johansen et al., 2016 [37] Cohort 83 Hospital Prophylactic antibiotics YES
(Ear, Nose and
Throat Department)
McNally 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 n1n 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 1334 Hospital Dysphagia screen YES
Wagner et al., 2016 [39] Cohort 1656 Hospital Oral care YES
Yoneyama et al., 2012 [31] RCT 366 Mursing 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 ’
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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’

YTTAPOXEl MEYAAN ETEQOYEVEIQ METAEL TGV MEAETWOV WG TTPOC
TOLC OPICHOVG, TIC TTAPEURATEIC, TIC HEBOSOLC

H BeATicdoon TG OTOUATIKNG PPOVTISag

H avénuévn KivnTikoTnTa

O amoTeAeoHATIKOG XEIPIONOG TG Svogpayiag

ATTOTEAOVLV KATTOIOLS ATTO TOLS TPOTTOLC TTPOANWNCS TNS HAP
QoTO0O0, XPEIAloVTAl TTEPICTOTEPEC KAl KAAQ OXESIATUEVES
LUEAETEC YIA TNV £EAYWYIN £YKLOWYV CLUTTELATUATWY




» EAayxiotomoinon Sidpkeiag Oeparmeiag

» BeATI®OON TTPAKTIKGYV LYIEIVAG TTOL APOPOLY OTA XEPIA Kal

oToV £EOTTAICHO
» MpouAaeic emapng
> LIOTH PPOVTIda oTONATOS

» Mpo@uAaeig evavT TG eiI0pPOPNOoNS

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

Gram-negative bacteria

Catia Cilléniz*®, Cristina Dominedo®, and Antoni Torr

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



LYMIIEPALMATA

H evvoia Tng HCAP Teivel va
KATapynoei

H ovnlepoﬁloKn oyooyn o€ aoBevn
ME TTVELHOVIA TG KOIVOTNTAG
£EATOUIKEDETAI AVAAOYWC UE TN
BapLTNTa TNG KATAOTACNG TOL KAl
TNV TTAPOLCIA N OXI TTAPAYOVT®YV
KIVEOVOUL VIO avOeKTIKN
Ps.aeruginosarn MRSA .

N QVTIMIKOOPRICKN Aywyn TOL
AO0BEVOLC UE VOO OKOUEITKN
mvevpovia EKTOY MEO emAeyeTal e
BAon Ta TomKa eménuioAoyika
Sedopéva.




THAN YU N

JOUR /- TENTION

EYXAPIZTQ TTA THN NMPOXOXH LAY



Interpretation of Strong and Weak (Conditional) Recommendations

Strong Recommendation

Weak (Conditional)
Recommendation

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
involvement of varous
stakeholders.




IOXLOLV YIA TNV TTVELUOVIA TTOVL

OLVSEEETAI UE TIC LTTNPEETCIEC LYEIAC

1. Hé&vvoia eionxBn oTIg KaTueBLVTNPEIEC OONYIEC TOL
eTavg 2016

2. H aywyn mou SIVETal TTPETTEI VA CLUTTEQIAAUPAVEI
aywyn yia tnv yevdopovada.

3. H 1otk xAwpida 1pertel va AapPAvETaAl OTTOOONTTOTE
LTTOWN OTNV AywWYN

4. H A\WN avTIBIOTIKWY TIC TTpoNYyoLeveS 120 NUEPES
eval evoeiEn kOALYNC pe AvTIRIOTIKA YIA TO
OTAPLAOKOKKO Kal TNV yevdopovada



H TTvELUOVIA TTOL ATTOKTNONKE

OTO VOOOKOWEIO (EKTOC
QVATTIVELOTNEA)

1.

OT1av ogpeileTal o€ pseudomonas aeruginosa TTPETTEN
va xopnyoouvTal Tavia V0 AVTIRIOTIKG

H TooAnwn TNC oxeTideTal e TNV ATTOPLYN
£I000PNONG

H S10pkeia BepaTtreiac TToL TTEOTEIVETAI €ival CLVNBOWC
14 NUEPES

M1a TNV evapén aywyng TeeTTel va AaupavovTail
LTTOWN Ol 8€iKTES PAeypovnG CRP, procalcitonine



