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[INEYMONIA

As "new lung infiltrate 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."
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[veupovia: «katnyoplec»

HCAP (health — care associated
pneumonia)

HAP (hospital-associated
pneumonia)
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[TAQODY2LIOAOIA TINEYMONIAX

EI2FNTINOH NAG©OTONQN:

- EiTE OI JIKPOOPYAVIOUOI TTAPAKAUTITOUV TOUG (PUCIOAOYIKOUG

MNXQVIOUOUG QUUVAG TTVEUMOVIQ KOIVOTNTAC -

Eite 0 aoBevNnc eloTVEEL gram - apvNTIKOUC ULKPOOPYOVLOUOUC OL OTtoloL
QTOLKI{OUV TO AVWTEPO AVATIVEUOTIKO GUCTNA [} TO KNXAVNUA UTTOOTNPLENG

NG Avarvong
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Fig 1. Routes for bacterial invasion of the lower respiratory tract. Image source:
loaded from www.wpclipart.c i i y_system.png-html




The development of hospital-
acquired pneumonia (HAP)
represents an imbalance
between

lower respiratory tract




[TINEYMONIA AMO EI>POPH3H:

- ELopodnon amoKIoPEVWY EKKPLOEWV OVWTEP WV

QVOTIVEUOTLIKWY 00 WV

To otopaxt elval eva eldoc «amoBnknNc» gram — apvNTLKWY
naBoyovwy ta omola amolkiCouv To aVATVEUOTLKO cUOTNUA

- H xpnon twv ¢pappakwy yla KOTAOTOAN apaywyng

YOAOTPLKWY VYPWV QUEAVEL TNV OUXVOTNTA OTNV EUdAvVLON TNG

TVeEUoVIaG (KUplw oL avVAOTOAELS AVTALOG TTPWTOVIWV)




[TAGQODY2LIOAOIA TINEYMONIAX

H aipatoyevig 0080¢ TTEPIAQUBAVEI TNV TTApouaia

QIMOTIKAG KUKAO@OpPIaGg



HCAP (health — care associated pneumonia)

HAP (hospital - acquired pneumonia)
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« Katnyoptec » MNEYMONIAZ

VAP (ventilator — associated pneumonia
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OPI2MOQO2

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




OPI2MO2

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




HCAP

H €vvoia Tng HCAP €10x0n 1o 2005 w¢ LexwpIoTn
VOOOAOYIKA OVTOTNTA OTIG KATEUBUVTAPIEG YPAMUEG VI

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



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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2YXNOTHTA HCAP

Curr Opin Infect Dis. 2008 Apr;21(2):168-73.
Ann Intern Med. 2009;150:19-26
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outcome when broad-spectrum antibiotics were
NOT used in these cases.




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,

MRSA and P, aeruginosa

» 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

CAP(n=2221) HCAP(n=988) HAP(n=835) VAP(n=4%9)

P = 0.0001
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FIcUuRE 1. Mean mortality rates in patients with CAP, HCAF,
HAP, and VAP.

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




Staph aureus

Pseudomonas aeruginosa

Chest 2005;128:3854e62.



H TOKTIKA auTtn €papuooTnKe KUpiwg o€ HIMA,
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Xpnon
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 [However, more recent studies have indicated that many individuals
lwho met the criteria for HCAP were not infected with MDR




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 Lagu3, Thomas L. Higgins® and Peter K. Lindenauer?

!Center 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

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 days. Outcome measures included in-hospital mortality. length of stay and costs.

onclusions: Among patients who met H criteria, GBI was not associated with lower adjusted mortality,
length of stay or costs in any analyses. Better criteria are needed ﬂo identify patients at risk for MDR infections
who might benefit from broad-spectrum antimicrobial 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. EI-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
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

* ATtouciAdouv Ol TUXAIOTTOINUEVEG KAIVIKEG JEAETEG YIQ VA AEIOAOYNOOUV
TNV ETTITITWON TNG EQAPPOYAG TWV KATEUBUVTHPIWY 00NYIWV

Lung (2013) 191:220-237



Health Care-Associated

Pneumonia
Is It Still a Useful Concept?

Clin Chest Med 39 (2018) 765773

Grant W. Waterer, MBBS, PhD®""
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Health Care-Associated
Pneumonia
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 Pseudomonas and Other Multiresistant

Risks for MRSA Gram Neatives

Recent hospitalization<“<>>=-%" Recent hospitalization®®’

Residence in aged-care facility>°=" Residence in aged-care facility®*"

Severe chronic obstructive pulmonary Severe chronic obstructive pulmonary disease®’
disease“”"* Antibiotics in the prnor 90 d*- .

Antibiotics in the prior 90 d Bronchiectasis®

Prior culture of MRSA Prior culture of PA or multnremstant gram negative?’

Diabetes?> 05252 Tube feeding®®

Tube feeding®” Cerebrovascular dlsease’ ?

Cerebrovascular disease®"-°~

Chronic wound care’




Narrative review

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




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

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 9SY, UK

H Bvntotnta Ntav peyaAutepn otnv HCAP

AMQ oL TTPOYVWOTLKOL TApAYOVTEG yla TNV Bvntotnta,
AEN ntav n Aotpwen ano MDR aAha n Agltoupyikn
KaTAotaon tou a.oBevouc Kal N opouoLol KaKonOeLag

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 °, ]. 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

% 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

Gastric acid suppression

Wound care

MRSA colonization (1 year)

Total no. of points possible

Pod Bd Bed [d




TI @A TIPEMEI NA KANOYME ZE MEPINTQ2H HCAP?

* Av otnpytolpue oe emdnULOAoYLKA dedopeva AWV KLVOUVEUOUUE va
UTIO — N UTIEP BepameoOUE

Clin Chest Med 39 (2018) 765-773




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™

CID e Kalil et al 2016







HCAP

2UUTEPAOLLATOL



OPI12MO2

Hospital-acquired pneumonia (HAP)

Nolpwén katwtepou avarveuvotikol ou AEN Bplokotav o€ emwaon
otav 0 aoBevnc elonxBn oto voookopEelo Kal n omola mapouotaleTal
2 N meploootepeC nueEpec META tnv elcodo 0TO VOOOKOUELO

To emelcodlo tng mvevpoviag AEN oxetileTal e TOV LNXOVLKO
agptopd (VAP)




AITIOANOI A HAP
oUYVQ ALt

*Escherichia coli
*Non-Enterobacteriaceae bacteria such as S marcescens, Stenotrophomonas
maltophilia, and Acinetobacter species are less common causes

Acinetobacter slpecies commonly colonize respiratory tract secretions in
patients in the ICU
HAP caused by Acinetobacter species or B cepacia may be associated with

outbreaks.
Streptococcus pneumoniae and Haemophilus influenzae 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

2TTAVLEC OUTLEC



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

Epidemiology, pathogenesis, microbiology, and diagnosis of
hospital-acquired ) in adults

The pathogenesis of HAP

number and virulence of micro-organisms entering the lower

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 pneumoniain adults

Hospitalized patients often become colonized with

microorganisms acquired from the hospital environment,

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




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

associated pneumonia in adults

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).



[Latl poc ammooyoAel n HAP ?

Au&avel Tn OLAPKELA KOL TO KOOTOC VOONAELOC

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

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

Catia Cilléniz®®, Cristina Dominedo®, and Antoni Torres®®




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 = 2,436

Without pneumonia With pneumonia
n = 1,347 n= 1,089

Nosocomial CAP
pneumonia n=262
n = 827 (75.9%)

HAP VAP VE- VAP

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

Eur J Clin Microbiol Infect Dis 10 June 2016



MDR risk factors

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



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: revlenc ond ouones

Micek et al 2015 HAP (PSEUD) 31%MDR

Behnia et al 2014 retrosp HAP/VAP 75% k.pneum,
ESBL

Di Pasquale 2014 retrosp HAP/VAP 28% MDR
PAERUGINOSA

Curr Opin Infect Dis 2019, 32:000-000



OY2IKH EZETA2H
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location of the pneumonic process).

A 10-year retrospective study by Qi et al found that the most
common clinical manifestation and signs of pneumonia were
fe\éer/ctou h and pulmonary rales, occurring in 491/543 and 344/543
patients.

Symptoms can also include components of the CURB-65 scoring
system, including confusion, blood urea >7 mmol/L, resplrator\( rate
ic

>30 breaths/min, systolic blood pressure < 90 mmHg or diasto
blood pressure < 60 mmHg, and age >65.

A score of less than or equal to 2 classified a patient as low-risk,
while a score of greater or equal to 3 indicated a high-risk patient.




AIATNCR2 H

Clinical diagnosis based upon a new lung infiltrate plus clinical
evidence that the infiltrate is of infectious origin

No individual sign or symptoms nor any combination of signs
and symptoms have been found to be highly sensitive or

specific for diagnosis.




AIAOOPIKH AIATNQ2H

The most common causes of infiltrates in ventilated patients

with fever and/or leukocytosis include the following
conditions:

Acute respiratory distress syndrome
Pulmonary drug reactions

Collagen vascular diseases with pulmonary manifestations
Alveolar hemorrhage

Pulmonary contusion

Bronchiolitis obliterans-organizing pneumonia (BOOP)
Hypersensitivity pneumonitis.

Interstitial lung disease

Bronchogenic carcinomas



AIAITNQ2YH

(sputum, endotracheal
aspirates, bronchoalveolar lavage) are also prone to false
positives and false negatives

predictive value ot 81 percent (95% Cl 67-91 percent

Quantitative bronchoalveolar lavage cultures had a sensitivity of
75 percent (95% Cl 58-88 percent) and positive predictive value

of 77 percent (95% Cl 66-85 percent)




AIAITNQYH

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
Nese 1€ ‘:..' dtIoN OfF 'l"-'.:""VC"

the potential for more rapid identification of pathogens and
resistance patterns



Comparative study of the etiology of nosocomial bacteremic
pneumonia in ventilated and non-ventilated patients: a 10-year
experience in an institution

Emilio Bouza,'*** Helmuth Guillen-Zabala,"? Adriana Rojas,'? Gabriela Canada,'? Emilia Cercenado,*?** Carlos Sanchez-Carrillo,'?
Cristina Diez,'?® Luis Puente,>*® Patricia Munoz,'?** Alicia Galar'?

2023 Sep 12:e0151723

Mlcroblology
Spectrum

] AMERICAN
il SOCIETY FOR
MICROBIOLOGY



ABSTRACT The etiology of nosocomial pneumonia (NP) in non-mechanically ventila-
ted patients [hospital-acquired pneumonia (HAP)] is poorly understood because of
difficulties in obtaining reliable respiratory samples. While it is thought to resemble
that of mechanically ventilated patients [ventilator-associated pneumonia (VAP)], few
studies compare etiology in both groups. We compared the etiology of bacteremic
NP (bNP) episodes in HAP and VAP over 10 years in our institution. We defined NP in
adults according to the American Thoracic Society criteria. bNP episodes were defined
as significant isolates in =1 blood culture concordant with =1 respiratory pathogen
isolated with <7 days of difference. During 2010-2019, 188 patients were included. The
comparison between HAP (n = 104) and VAP (n = 84) revealed the following factors: male
sex (80.8%/63.1%; P < 0.01); median age (69.3/67.8 y-o; P = 0.602); etiology [Staphylococ-
cus aureus (40.49%/21.4%; P < 0.01), Enterobacterales (35.6%/39.3%; P = 0.601), and
Pseudomonas aeruginosa (14.4%/34.5%; P < 0.01)]. Microorganisms were considered
multidrug-resistant in 29.8%/21.4% of cases, respectively (P = 0.193). Median hospital
stay in HAP/VAP was 45.0/53.5 days (P = 0.255), mortality was 55.8%/53.6% (P = 0.770),
and related mortality was 45.2%/35.7% (P = 0.233). The etiology of bNP in hospitalized
patients is similar but not identical in HAP and VAP. The differences included a higher
prevalence of S. aureus in HAP and Pseudomonas aeruginosa in VAP. bNP is a serious
disease, with mortality >40%.



with a predominance of S. aureus in HAP

and of

Pseudomonas aeruginosa in VAP

2023 Sep 12:e0151723




APXE2 OEPATIEIA2Z 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 . Restrepo,” Jason A. Roberts,"”'®
Grant W. Waterer," Peggy Cruse,?® Shandra L. Knight,® and Jan L. Brozek?'

H oVotaon va umtapyxel o€ KABe VOOOKOMELDO TO SLKO TOU avTLBLOypapLua
Ta dedopeva xpetalovtal yla va eEAATTwOEL n mepLTtr Xpron
QVTLULKPOBLOKWY EVAVTL STAPH AUREUS , PSEUDOMONAS AERUGINOSA
Juotaon yla Bpaxeta SLapKEL XOpyNnonG aVILULKpoBLaKwy




APXEY ©EPAIEIAYL HAP

OL kaMLEpyeLeg va Aappavovtal pe MH enepfatikec pe@odoug

H evapén aywync va Baoiletor oe KAINIKA KPITHPIA kat oxt o€
deiktec pAeypovnc onwg n mpokaAaottovivn kat n CRP oUte kat o€
okop CPIS




APXEY ©EPATEIAY 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: ABRDS, acute respiratory distress syndrome:; HAP, hospitalacouired
pneumonia; MDR, multidrug resistant; MRSA, methicillin-resistant Staphylococcus aureus,
VAP, ventilator-associated pneumonia.




APXEYX ©EPATIEIAY HAP

OxL o€ peyaio OXI mortality aAA& WHAOC kivduvog
kwvduvo Bvntotntag, | kivbuvog MRSA Ovntotntag

oxL RF (MRSA,)

PIP/TAZO PIP/TAZO PIP/TAZO
CEFEPIME CEFEPIME CEFEPIME,CEFTA
LEVOFLOXACIN LEVOFLOX LEVOFLOX
CARBAPENEM CARBAPE,AZTREP IMIP/MEROP

VANCO,LINEZOLID AMIKACIN,GENTA,TO
BRA

VANCO, LINEZOLID
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Cover empirically for MRSA
in addition to standard CAP coverage

Is there a prior culture of MRSA?  —————_

l

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? e Does the patient meet ATS criteria for severe CAP?

MO Yes

NO l

d
Is the local prevalence of DRP’»5%

s the local preualencednf 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

HAP/VAP: assessing the risk of MDR pathogens and mortality

FIGURE 2. Algorithm for the empiric antibiofic treatment of hospitalacquired pneumonia/venfilator-associated pneumaonia
caused by multidrugresistant Gram-negative pathogens.



OEPAMNEIA KATEYOYNOMENH

PSEUDOMONAS AERUGINOSA (avaloya
LE TO avTIBIOYPAUUA) — OXI HOovOBEPATTEIQ UE
aMIVOYAUKOQOiON



2€ amopovwon Pseudomonas
ageruginosa

ouvouaouévn Bepartreia

2.€ A0TAON aIodUVAUIKA aoBevr) KAAUTEPOG O
OuUvOUQONOG

OXI povoBepartreia ye apIvoyAukooion



XS
QTOLLOVWON
gram negative
ESBL
(extended
spectrum beta
lactamase)

AvaAoya LLE TO
AVTLBLOYpOOL

AapBavoupe vron
KOLL TLALPOLYOVTEC TIOU
adopouV OToV
aocBevn, iy aAAepyLEC




€ artopovwon ACINETOBACTER see

Carbapenem or ampicillin/sulbactam €t
guaiobnaoiag

Colistin emri avroxnc

A&V TTOOTEIVETAI TIYKEKUKAIVN
Agv TTPOTEIVETAI TTPOCONKN PIYAMNTTIKIVNG



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 MDOR pathogen risk and High MDR pathogen risk and/or
low mortality risk® >15% mortality risk

No septic shock Septic shock

Single Gram-negative
agent (if active for >90% Dual Gram-pseudomonal
Gram-negative bacteria in coverage
the ICU) +MRSA therapy
+MRSA therapy

Antibiotic monotherapy:

ertapenem, ceftriaxone,

cefotaxime, moxifloxacin
or levofloxacin

FIGURE 2 Empiric antibiotic treatment algorithm for hospital-acquired pneumonia [HAP)/ventilator-associated
pneurnonia [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 ocutcome using monotherapy than combination therapy when treating serious
infection [80].




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
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Strategies to reduce non-ventilator-associated
hospital-acquired pneumonia: A systematic review
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Figure 1 Flowr diagram for selection of articles.




Table 1 Studies included in the review

Author, Year

Setting

Broad intervention
strategy

Significant change in pneumonia

Adachi et al., 2002 [28]
Bellisimo-Rodrigues et al., 2014 [29]

Boden et al., 2018 [32]
Bouringault et al., 2010 [30]
Chen et al., 2016 [40]

Cuesy et al., 2010 [33]
Johansen et al., 2016 [37]

McMally et al., 2018 [38]
Quinn et al., 2014 [14]
Robertson et al., 2013 [20]

Schrock et al., 2018 [35]
Stolbrink et al., 2014 [34]

Titsworth et al., 2013 [36]
Wagner et al., 2016 [19]
Yoneyama et al., 2012 [31]

Quasi-experimental
Quasi-experimental
Quasi-experimental

Cohort
Quasi-experimental

Mursing home
Hospital

{Intensive Care Unit)
Hospital

Nursing home
Hospital

{Intensive Care Unit)
Hospital

Hospital

(Ear, Mose and
Throat Department)
Hospital (non-1CU)
Hospital

Hospital

{acute neurosurgical
unit)

Hospital

Hospital

{respiratory and
elderly wards)
Hospital

Hospital

Nursing Home

Oral care (professional)
Oral care (professional)

Physical activity
Oral care (professional)
Oral care

Physical activity
Praphylactic antibiotics

Oral care
Oral care
Oral care

Dysphagia screen
Physical activity

Dysphagia screen
Oral care
Oral care (professional)

YES
YES

YES
NO
YES

YES
YES

NO
Decrease-
YES

Note: + significance values not provided.
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An overview of guidelines for the management of
hospital-acquired and ventilator-associated
pneumonia caused by multidrug-resistant
Gram-negative bacteria

Catia Cilléniz*"®, Cristina Dominedds®, and Antoni Torres




Nonventilator hospital-acquired
pneumonia: A call to action




The national call to action includes

(3) challenging healthcare systems and insurers to
Implement and support NVHAP prevention;

and (4) encouraging researchers to develop new
strategies for NVHAP survelllance and prevention
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2YMITEPAZMATA

TNV apouoia r oxL mapoyovtwy
KLvOUVoU yla avBekTikn Ps.aeruginosa
N MRSA.

N AVTLULKPORBLaK aywyr Tou
aoBevoU g UE VOGOKOUELOKT)
nivevpovia EKTOZ MEO emAeyetal Le
Baon ta Tormika emdNULOAOYLKA
debopeva.
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