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VAP

Ventilator Associated Pneumonia
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* the Clinical Pulmonary Infection  American College of Chest Physicians
Score (CPIS) (CHEST)
e Johanson’s criteria e Hospital in Europe Link for Infection

Control through Surveillance (HELICS)

e US Centers for Disease Control and

Prevention/National Healthcare  the new definition (probable VAP)
Safety Network clinically defi ned from US Centers for Disease Control
pneumonia (CDC/NHSN PNU1) and Prevention/ National Healthcare

2008 Safety Network (CDC/NHSN)



Box. Centers for Disease Control and Prevention (CDC)
MNaticonal Healthcare Safety Network Definition
for Ventilator-Associated Pneumonia
Radiology signs
Two or more serial chest radiographs with at least 1 of the following:*
Mew or progressive and persistent infiltrate
Consolidation
Cavitation
Clinical signs
At least 1 of the following:
Fever (temperature >>38C [100.4°F] with no other recognized cause)
Leunkopenia (<4000 white blood cells/pL) or leukocytosis (=12 000 white
blood cells/ul)}
For adults 70 years or older, altered mental status with no other
recognized cause
Plus at least 2 of the following:
Mew onset of purulent sputum, or change in character of sputum,
or increased respiratory secretions, or increased suctioning requirements
Mew-onset or worsening cough, or dvspnea, or tachypnea
Rales or bronchial breath sounds
Worsening gas exchange (eg, 0; desaturations |eg, Paoy/Fio; = 240],
increased oxygen requirements, or increased ventilation demand)

Microbiological criteria {optional)

At least 1 of the following:

Positive growth in blood culture not related 1o another source of infection

Positive growth in culture of pleural fluid

Positive gquantitative culture from bronchoalveolar lavage
(=10* colony-forming units/mL} or protected specimen brushing
(=10" colony-forming units/mL}

Five percent or more of cells with intracellular bacteria on direct
microscopic examination of Gram-stained bronchoalveolar lavage fluid

Histopathological evidence of pneumonia

*In patients without underlying pulmonary or cardiac disease (eg, respiratory distress syn-
drome, bronchopulmonary dw%plasm pulmonary edema, or chronic obstructive pulm:man
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disease}, 1 definitive chest radiograph is ;l.r_cr:El:J.hlr: e . .
14. Horan T, Gaynes R. Survelllance of noscomial

infecthons. In: Mayhall C, ed. Hospiia! Epidemiology
and Imfection Confrol. 2rd ed. Philadelphia. Pa: Lip-
pincott Willlams & Wilkins, 2004:1659-1702.
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NNIS Clinical Criteria for the diagnosis of pneumonia

HPER R —R (5 X XF L (National nosocominal infections Surveillance:NNIS)

APPENDIX A-2. PNEUMONIA ALGORITHMS Miller et al. J Trauma 2006;60,98

Major Site: Pneumonia (PNELU)
Site-Specific Algorithms for Clinically Defined Pneumonia (PMU1)

Radiology Signs/symptoms/laboratory

Twwo or more serial chest
radicographs with at least one FOR ANY PATIENT, at least one of the following:
of the following ™% # Fever (=387C or =100.4°F)with no other recognized cause

= Mewr or progressive s Leukopenia (=4, 000 WBCmm?) or leukoortosis (=12,000 ‘WEBC/ mm?®)

* and persistent infiltrate  For adults =70 years old, altered mental status with no other recognized cause

= Consolidation and

» Cavitation At least two of the following:

o Pneumatoceles, in infants » New onset of purulent sputum?, or change in character of sputum?, or increased respiratory
=1 year old secretions, or increasad suctioning requireaments

s Mew onset or worsening cough, or dyspnea, or tachypnea®

+ Rales® or bronchial breath sounds

s Worsening gas exchange (e.g., O; desaturations [e.g., PaOyJ/FiO; =240)°, increased oxygen
regquirements, or increased ventilation demand)

* Microbiology (optional)

Positive cx (one): blood (unrelated to other source), pleural fluid, quantitative cx by BAL or PSB, 5% BAL-obtained cells
contain intracellular bacteria

eMV > 48 hr (CDC) and ATS/IDSA > 72 hr

e Early vs. Late: early onset PNA during the first 4 days of MV (M. catarrhalis, H. inf, S. pneumoniae. Late onset > 5 days and
GNR, MRSA, Legionella, PCP.




CPIS

Clinical Pulmonary Infection Score

CPIS (Clinical Pulmonary Infection Score) by Pugins (1991)

Temp, WBC, Tracheal secretions, PaO2/Fi02, XRay, Cx
(semiquantitative)

CPIS>6 corresponded to BAL diagnosed VAP.
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Pugin et al, Am Rev Respir Dis. 1991:1121-9



CPIS USED FOR THE DIAGNOSIS OF VA PNEUMONIA®

1. Temperature °C
2 36.5 and € 38.4 = 0 point
= 3B.5 and < 38.9 = 1 point
2 3% or < 36.0 = 2 points
2. Blood leukocytes, mm™
= 4,000 and = 11,000 = O point

< 4,000 or > 11,000 = 1 point + band forms = 500 = + 1 point
CPISX: j 3. Tracheal secretions

< 14 + of tracheal secretions = 0 point
2 14+ of tracheal secretions = 1 point + purulent secretion = +1 point
4. Oxygenation: Pag,/Fig,, mm Hg
> 240 or ARDS = 0 point
< 240 and no evidence of ARDS = 2 points
5. Pulmonary radiography
No infiltrate = 0 point
Diffused (or patchy) infiltrate = 1 point
Localized infiltrate = 2 points
6. Culture of tracheal aspirate (semiquantitative: 0-1-2 or 3 +)
Pathogenic bacteria cultured < 1+ or no growth = 0 point
Pathogenic bacteria cultured > 1+ = 1 point + same pathogenic bacteria seen
on the Gram stain > 1+ = +1 paint

—————

* Total points = CPIS (varies from O to 12 points).

Pugin et al, Am Rev Respir Dis. 1991:1121-9



CPIS

Randomized

Short-course empiric antibiotic therapy for patients with pulmonary infiltrates in
the intensive care unit. A proposed solution for indiscriminate antibiotic

prescription.

Clinical Pulmonary Infection Score (CPIS)

> 6

J

<6

v

Antibotics for 10-21 days Randomize
Ciprofloxacin Standard Care
for 3 days (antibiotics for
¢ 10-21 days)

Re-evaluate at
3 days I

CPIS > 6 CPIS <6

Treat as Discontinue

pneumonia Ciprofloxacin

Am J Respir Crit Care Med. 2000 Aug;162(2 Pt 1):505-11.
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Mortality %

CPIS

40

P=0.06

@ Experimental
[@ Standard

At 3 days

At 14 days At 30 days

Am J Respir Crit Care Med. 2000 Aug;162(2 Pt 1):505-11.




CPIS

THEECERERROISIEARITDEL

Antimicrobial resistance or superinfection (p=0.017) 4o ] o PR AR 75 B (L
- #AlH Bl

Experimental 15% (5/37) @
Antibiotic continuation >3d (p=0.0001)
Standard 97% (38/39) AEHHEPORCEZOAEETBREEOITI,
RAEFRIFERAOIXNNZ, MTMEEOHIRA
Experimental 28% (11/39) EEREEHEICHLT AR AR

Am J Respir Crit Care Med. 2000 Aug;162(2 Pt 1):505-11.
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The NEW ENGLAN D
JOURNAL of MEDICIN E

ESTABLISHED TN 1812 DECEMEBER 21, 20006 VO IL. 355 MO, 25

A Randomized Trial of Diagnostic Techniques
for Ventilator-Associated Pneumonia

The Canadian Critical Care Trials Group*

e Multi-center RCT
e BAL (365) vs. ETA qualitative (374)
e Primary outcome: overall 28 d mortality

e Secondary outcomes: survival in ICU, discharge from hosp, duration of MV, LOS in
ICU and hosp, response to clinical and microbiologic Tx, organ-dysfunction, target
therapy (d/c or modification of abx on the basis of cx results)

* Intervention: meropenem = cipro, then downgrade



A Randomized Trial of Diagnostic Techniques
for Ventilator-Associated Pneumonia

BAL ETA
28 d mortality 18.9% 18.4% 0.94
Target therapy 74.2% 74.6% 0.90
Days alive without abx 10.4=x7.5 10.6x7.9 0.86
Maximum organ 8.3 £3.6 8.6 £4.6 0.26
dysfunction score

Too strict exclusion criteria!! (excluded pts with MRSA/PA colonizer and infx).

Caveat is Staph 17.2%, P.aer 6.4%, Acinet 2.0% faR
BALEETATIE, 7UMALIZE
ETA (possible VAP 310/374=82.9%) vs. BAL (2 possible VAP 315=86.3%) B W LS EIE

Physicians could treat pts with BAL <10% without violating the protocol. FACERER R B LS o1z


プレゼンター
プレゼンテーションのノート
Affected abx Odds 2.85 in invasive group in meta-analysis.


Quantitative versus qualitative cultures of respiratory
secretions for clinical outcomes in patients with ventilator-
associated pneumonia (Review)

Berton DC, Kalil AC, Cavalcanti M, Teixeira PJZ

THE COCHRANE
COLLABORATION®
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Cochrane Database of Systematic Reviews
2008, Issue 4. Art. No.: CD006482




9520547 51)—IZ & Bsystematic review (VAPEZ )
ETE vs. EH

Comparison 1. Quantitative versus qualitative culture

MNo. of No. of

Outcome or subgr-:}u]:l l'lt.IE' S-tl.ld.i.E'S participa.nts

Statistical method

Effect size

1 Mortality 3 1240 Risk Rario (M-H, Fixed, 95% (ZI)

2 Antibiotic change 2 27 Risk Rardo (M-H, Random, 95% CI)

3 Dwuradon on mechanical 2 827 Mean Difference (IV, Fixed, 95%, CI)
ventilation (days)

4 ICU stay (days) 3 1240 Mean Difference (I'V, Fixed, 95% CI)

0.91 [0.75, 1.11]
1.53 [0.54, 4.39]
0.58 [-0.51, 1.68]

0.95 [-0.14, 2.04]

REE vs. JFIREE

Comparison 2. Inwvasive versus non-invasive method

No. of No. of

Outcome or SI.'Ib-g['{'P'I.lP l'll'.IE' Stl.ld.i.E'S participa.nts

Statistical method

Effect size

1 Mortality 5 1367 Risk Ratio (M-H, Fixed, 95% CI)

2 Antibiotic change 4 054 Risk Rado (M-H, Random, 95% CI)

3 Duration on mechanical % 054 Mean Difference (IV, Fixed, 95% (CI)
ventilation (days)

4 ICU stay (days) 5 1367 Mean Difference (IV, Fixed, 95% (CI)

0.93 [0.78, 1.11]
1.67 [0.87, 3.21]
0.61 [-0.47, 1.68]

0.94 [-0.13, 2.01]

Cochrane Database of Systematic Reviews

2008, Issue 4. Art. No.: CD006482
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Figure |.

T= vs. T4

Forest plot of comparison: | Quantitative versus qualitative culture, outcome: 1.l Mortality.

Cuanttative culture Cualtatve culture Risk Ratio Hisk Ratio

Stuchs or Subogrovps BEvorts Total BEvonts Total Weight M-H, Fixed, 0509 CI1 M-H, Firxzod, D50 Cl
CCCTE 2006 =35 e =1 |=1] Frd4 A3.39% 1.02 [0.7E, 1.22] ——
Fagan J0OO0O 52 104 21 209 A0.9%% 020 [0.61, 1 04] —
Salevialan 2000 10 45 4 43 58% 1.068 [0.48, 2.38] -
Total {050 Cly G614 626 100.0% 001 [0.75, 1.11] -
Total ewants 142 1680

i - == — —_ CE - [l I i 1 : i
_Iltlet?;ugenelfyi.lﬂ% ;;zuu cg:l:_PEiF'u_;lj.-l:}},l = 0% b o= o= £ 2 =

estraroverall efiet - (P =0.35) Favors guantitative Fawvors qualitalive

REE vs. JEREE

Figure 2. Forest plot of comparison: 2 Invasive versus non-invasive method, outcome: 2.1 Mortality.
Inrasnne Hon-invase Risk Ratio Risk Ratio

Studhy or Subgroup Events Total FEwents Total Weight M-H, Fixed, 95% C| M-H, Fixed, 95% CI

S TE 2006 549 365 59 ar4 37.6% 1.02 [O.7G, 1.38] —a—

Fagon 2000 63 204 21 209 441% 080 [0.61, 1.04] ——

Ruiz 2000 14 ar 18 a9 9.7% 0.82[0.42 1.40] =

Sanchez-Mieto 1998 11 24 B 27 3.6% 1.77F7 [0.82, 3.83] *

Solé Vialan 2000 10 45 =] 43 5.1% 1.06 [0.48, 2 36|

Total {(95% Cl) 675 692 100.0% 0.93 [0.78, 1.11] e

Total ewvents 167 1284

Heterogenelly: Chi*= 4.68,df= 4 (P = 0.32); = 14% P L

Testfor overall effect: 2= 076 (F=0.45)

Fawvors imvasive Favors non-invasive

Cochrane Database of Systematic Reviews
2008, Issue 4. Art. No.: CD006482
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Figure 4.

Crsantiative cubbure

T= vs. T4

change.

CQualitative culiure

Fisk Ratio

Forest plot of comparison: | Quantitative versus qualitative culture, outcome: 1.2 Antibiotic

Risk Ratio

Study or Subgroup Evenls Total Ewvents Total Weight M-H. Randorm, 95% C1 R-H, Random, 95% C1
CCCTG J00DE i | 365 274 374 k= s 1.00 091, 1 .05]
Salewialan 2000 12 45 =3 43 A0E% 2E71.14, Fr.21] ——
Total {954 Cl) 410 415 T0OLYs 153 054, 4.34]
Total ewants 286 284
itw: == : i¥ = = = S E= I } T } 1
Heterogeneity: Tau 0.49; Chi 535, cdf =1 {F=0.02];1 B1 % boos o i 10 =00

Test for aversll effect Z= 0830 (F =10.43}

{2EE vs. JEREE

Favars guantitstive

Favors gqualitative

Figure 5. Forest plot of comparison: 2 Invasive versus non-invasive method, outcome: 2.2 Antibiotic change.
Invasne MHon-imvasnme Risk Ratio Risk Ratio
Siudhy or Subgroup Events Total Bwvents Total Weight M-H, Random, 95% CI1 M-H, Random, 95% Cl
CoTTG 20068 271 265 179 274 6. T3 1.00 [0.91, 1.08] »
Ruiz 2000 10 ar T 38 12 6% 1.51 [0.64, 3.54] N B —
Sanchez-rieto 1998 10 24 4 27 19.4% 281 [1.01, 7.81] =
Solé Yiaolan 2000 15 45 a 43 21.3% 2287 [1.14, 7.21] —_—
Total (94% Clj 471 483 100.0% 167 [0.87, 3.21] et
Total events SO6 959
Heterogeneity: Tauw®= 030, ChiF=1093, df= 3 (P =001, F=73% 01 03 05 L o

Test for averall effect Z=1.95 {F=012)

Fawvnrs invasive

Fawnrs nnh-invasive

Cochrane Database of Systematic Reviews
2008, Issue 4. Art. No.: CD006482
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Update on ventilator-associated pneumonia:Crit Care 2015,21:430-438

American Thoracic Society, Infectious Diseases Society of America. Guidelines for the management
of adults with hospital-acquired, ventilator-associated, and healthcare-associated pneumonia. Am
J Respir Crit Care Med 2005; 171:388-416. 26.
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Tld, BHREERLTNE, FRELHEFERERSE DN 2

CDC/NHSN PNU1, CPIS, Johanson’s criteria, CHEST, HELICS, CDC/NHSN
DIZATITERHEDHET, KYBELWEEZER

Impact of Diagnostic Criteria on the Incidence of
Ventilator-Associated Pneumonia: Chest. 2015;147(2):347-355.

!

& L Va2 Iiﬁﬁ-%tt’\ SETE CTOREADLMHY,
»/nJﬁi‘?b‘JE*L SETERMNEMLT -



« BRI AMDITE, ZHFITEELL

s MERBRENENDE, FPENELGLD, MEFIOFDEGIREEMIEE
OHBBIZTDHEMN->TLED

« XERFTRFOFM T, FEHENZLL



VATD1R1§

o VAPERIETHE. HFTEENELCABEDH ELAOTLY
e AXMAITEHT A YA KELY

y
. FHERILTHET, RHOABRNALEIET

d

-
VAT )
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VAT & e

Colonization

<0

Bacteria/Secretions
Leak Around ETT Cuff
ETT Biofilm

Lung Defenses:
Cilia, Humoral, Cellular

e 2002 [ZNseirhVI2NE Bacterial Pathogens: %

L — —_ . Number, Type & Virulence
o BRLAMARFTRDGENT SE BRI
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Antimicrobial treatment for ventilator—associated tracheobronchitis:

a randomized, controlled, multicenter study.
Crit Care 2008;12(3):R62.
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VAE

Ventilator Associated EventsD#E = D IZE

Developing a New, National Approach to Surveillance for Ventilator-Associated Events:
Executive Summary
Clin Infect Dis. 2013 Dec;57(12):1742-6
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Patient has & baseline period of stability or improvement on the wentilator, defined by = 2 calendar days of stable or decreasing daily minkmum

Fid, or PEEP values. The baseline period Is defined as the twa calendar days immediately preceding the first day of increased dally minimum PEER ‘ l
VAED 548

Afrer & period of stability o improvement on the venidator, the patient has at least ane of the following indicators of worsening oxygenation:
1} Minimum daily Fil; values increase = 0.20 {20 points] aver the dally minimum Fidy, in the preceding 2 calendar days (the baseline peried), for =
2 calendar days

2} Minimum daily PEEP values increase 2 3 cmH,0 ovar the daily minimum PEER In the preceding 2 calendar days (the baseling period), for 2 2

e VAC -Fi0220.20 or PEEP23
On or after calendar day 3 of mechanical ventilation and within 7 calendar days befors or after the onsat of worsening cxygenation, the patient . J:EE 75§2 E ut*#%ﬁ

meets both of the following criteria:

1} Temperature > 38 °C or < 35°C, OR white blood cell count 2 12,000 cells/mm® or £ 4,000 cells,/mm*

AND
2} A new antimicroblal agentis)® is started, and s continued for 2 4 calendar days
"See WAE surveillance protocol (available at: http:'wwe cdc gov/nhsn/acute-care-hospital/vaefindex. html) for eligible agents

IVAC

=
Infection-related Ventilator-Associated Complication [IVAC)

T — JL

-FE WBCLEH

On or after calendar day 3 of mechanical ventilation and within 2
calendar days before or after the onset of worsening axygenation,
OME of the following criteria is met:

1) Purulent respiratory secretions [from one or more specimen
collections)

» Defined as secrefions from the lungs, bronchi, or trachea that
contain >25 neutrophils and <10 squamous epithelial cells per
low pawer fiald [Ipf, x100] {or cormesponding sami-
quantitative resubs)

2} Positive culture [qualitative, semi-quantitative or gquantitative) of
spaitum®, endotracheal aspirate®, bronchoalveslar lavage®, lung
tissue, or protected specimen brushing*

*Exchudes the following:

Wormal respiratory/oral flora, mixed respiratoryforal flora or
nquivalens

Condida species ar yeast not atherwise specified
Coagulase-negative Staphplscoccus species

Enterococcas species

On or after calendar day 3 of mechanical ventilation and within 2
cakendar days before of after the ansel of warsening axygenation,
ONE of the following criteria is met:

1) Puruilent respiratory secretions (fram one or more specimen
collections—and dafingd as for possible VAP
AND one of the following:
* Positive culture of endotracheal aspirate®, 2 10° CFU/m| or
equivalent semi-guantitative result
Positive culture of bronchoalveclar Livage®, 2 10* CFU/m ar
equivalent semi-guantitative result
Pasitive cultre of lung tissue, = 104 CFUYE or equivalent
semi-quantitative result
# Positive culture of pratected specimen brush®, = 107
CFU/ml or squivalent semi-quantitative result
*Same organism exclitions ai poted for Possible VAP,

.

I} One of the following [without reguirement for purulent
respiratony secretions)

= Positive pleural fluid culture (where specimen was obtained
during tharacentesis of initial placement of chest tubse and
NOT fram an indwelling chest tube)

& Positive |ung histopatholagy

& Positive diagnostic test for Legionela spp,

= Positive diagnostic tést on respiratory secretions for
Influenza virus, respiratory syncytial vins, adencvinus,
parainfluenza virus, rhinovirus, human metapnewsmavins,
COoronavins

FTIR DA E A

Possible VAP

Ventilator-associaten ooe

; & deninition algorithm®. *|Available at: hitpwwiw o,
Ahbrswatmns PEEF, positive end-uplrmnn.r PREsSUrE; fig,, fraction of inspired oxygen; VAP, ventilator-associated preumnonia; CRU, colony-forming units.

snyacute-care-hospital ivaefindex html ).

MEMFRIRE

)  Probable VAP
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Ventilator-Associated Events: Prevalence, Outcome,
and Relationship With Ventilator-Associated
Pneumonia*

Lila Bouadma, MD, PhD" Romain Sonneville, MD* Maité Garrouste-Orgeas, MD, PhD";

Michael Darmon, MD, PhI##; Bertrand Souweine, MD, PhIV; Guillaume Voiriot, MD**; Hatem Kallel, MD#;
Carole Schwebel, MD, PhD? Dany Goldgran-Toledano, MD'; Anne-Sylvie Dumenil, MD';

Laurent Argaud, MD, PhD"; Stéphane Ruckly, MSc"; Samir Jamali, MD"; Benjamin Planquette, MD";
Christophe Adrie, MD, PhD"; Jean-Christophe Lucet, MD, PhD'*'; Elie Azoulay, MD, PhD*'%;
Jean-Francois Timsit, MD, PhI)'=; on behalf of the OUTCOMEREA Study Group

Crit Care Med.2015 Sep;43(9):1798-806. doi:
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" Multicenter evaluation of a novel surveillance paradigm for complications of mechanical ventilation. PLoS One.

2011;6:€18062
>n=597, VACEVAPTIE, EBELH NITIERZFHM . BiEETORBAER, FETERIZDUNTIE, VACTHO AL .

VACD ADRENDEERIZT I LZ T RITELHAIREMEZ R

*The impact of ventilator-associated complications on length of stay and antibiotic use in patients in intensive care units.

Clin Infect Dis. 2013;56:471-477
>n=543, VACZ =9 BATIE. ICUAZEHIM . ATHFRFIHE. LEREFER. ZRBH. FTERLVFEICEL, o1

*The clinical impact and preventability of ventilator-associated conditions in critically ill patients who are mechanically

ventilated. Chest. 2013;144:1453-1460
>n=1390, VACEIVACZ@T-9 BE TIX. BRICAFRIER. A TR AR, SETENSH-1=HS., VAC IVACE

VAP BELEM (X Z L o=, VAP T hZERIE T A2 E T VAPOVACIEF A3 B HN. IVACDEIE X ZEELiEh o T=,

*Prospero E, llluminati D, Marigliano A, et al. Learning from Galileo: Ventilator-associated pneumonia surveillance. Am J

Respir Crit Care Med. 2012;
>n=127, VACZ -9 BE TIE. ALFERIFIAM. ARBE. FELTEHVAC negative|TLERBEITE M of=hY. VAPD E#E

Tl BEENH-DIERTERD A>T,
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c IREERERN W and/or
e BT38.5°CLL L or 36.5°CLLF and/or
e WBC10000LL L or 4000LLF

KRB R 7Y

JEN &?lz&(>105cfu/ml) B X MR SEIFBAL(= 10acfu/ml), ¥RIFER
£ D5 (2 10scfu/ml), REXEWE] (= 10scfu/ml)

Attributable mortality of ventilator-associated pneumonia: A
reappraisal using causal analysis. Am J Respir Crit Care Med
2011; 184:1133-1139



TABLE 1. Definitions of Ventilator-Associated Conditions and Infection-Related
Ventilator-Associated Complications

Criteria

Ventilator-Associated Condition

Infection-Related Ventilator-Associated
Complication

/VAE (VAC/IVAC) 0)\

oo
=%

CDC’s NHSN D 7E £ ¢
—HhE

N)
EBERIEDELE. FIO2TIX

77 P/FELIZEELTLVS

Sustained respiratory
deterioration

Systemic inflammatory respiratory
syndrome

Antimicrobial treatment

Two successive sequences;

A = 2 d stable or decreasing range of
PEEP (= 6,2 10, and = 16 mm Hg)
and a stable or improved Pao,/Fio,
ratio

A = 2 d rise in range of PEEP or a
decreasing Pao./Flo, ratio by >
bUmm Hg with the same level
PEEP or by > 100 mm Hg whatever
the level ot FEEF

No

No

Two successive sequences.

A = 2 d stable or decreasing range of PEEP
(= 6,2z 10,and = 16 mm Hg) and a stable or
improved Pao,/Flo, ratio

A = 2 d rise in range of PEEP or a decreasing
Pao,/Fio, ratio by > 50 mm Hg with the
same level o or by mm Hg
whatever the level of PEEF

At least 2 criteria within 2 calendar days before
or after the onset of respiratory deterioration:

Body temperature < 36°C or > 38°C
Heart rate > 90 beats/min
WBC count = 12,000 or < 4,000 cells/mm?

At least one new antimicrobial agent prescribed
within 2 calendar days before or after
the onset of respiratory deterioration and
continued for = 4 d or less in case of death,
ICU discharge, or withholding or withdrawing
life-sustaining medical treatment

X http://www.cdc.gov/nhsn/acute-care-hospital/vae
Centers for Disease Control and Prevention. Ventilator-associated event protocol
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Result



TABLE 2. Characteristics and Crude Mortality Rates for Patients With and Without
Ventilator-Associated Events

Infection-Related
Ventilator-Associated
Complication (n = 869)

All No VAC VAC

Variable

(n=23,028) (n = 697) (n=2,331)
Male sex, n (%)

Age, median (interquartile range)

1,931 (63.8) 435 (62.4)
65.4 (538-76.2) 659 (65.1-77)

1,496 (64.2)
65.3 (63.3-76)

564 (64.9)

62.4 (61.5-73.2)
Admission category, n (%)

. Medical 2251 (74.5) 546 (78.4) 1,705 (73.3) 649 (74.8)
PO p u I at on Scheduled surgery 266 (8.8) 46 (6.6) 220 (9.5) 76 (8.8)
Characteristics Unscheduled surgery 504 (16.7) 104 (14.9) 400 (172) 143 (165)
Reason for ICU admission, n (%)
Multiple organ failure 105 (35) 24 (3.4) 81(35) 35 (4)
Seplic shock 555 (18.4) 101 (14.5) 454 (19.5) 191 (22)
Hemoarrhagic shock 103 (3.4) 27 (39) 76 (3.3) 24 (2.8)
Cardiogenic shock 139 (4.6) 35 (5) 104 (4.5) 39 (45)
Other shocks 85 (2.8) 28 (4) 57 (25) 17(2)
Acute respiratory failure 1,026 (34) 215 (30.9) 811 (34.9) 294 (33.9)
Acute renal failure 64 (2.1) 10(1.4) 54 (2.3) 22 (255)
Chronic obstructive disease 98 (3.2) 20(29) 78 (3.4) 27 (3.1)
Coma 560 (18.5) 162 (23.3) 398(17.1) 136 (15.7)
Trauma 30(1) 6 (0.9) 24 (1) 11(1.3)
Monitoring 177 (6.9) 50 (7.2) 127 (6.5) 50 (5.8)
Scheduled surgery 80 (2.6) 18 (2.6) 62 (2.7) 22 (255)



Underlying disease (McCabe score), n (%)

Nonfatal
Ultimately fatal (<5 yr)
Rapidly fatal (< 1 yr)

QOther chronic illness (Knaus definition), n (96)

Hepatic
Cardiovascular
Pulmonary

Renal
Immunosuppression

Simplified Acute Physiology Score I,
median (Q1; Q3)

Sequential Organ Failure Assessment,
median (Q1; Q3)

Pao,/Fio,, median (Q1; Q3)

Coma Glasgow score (Q1; Q3)
Ventilation days, median (Q1; Q3)
ICU length of stay, median (Q1; _[]_3]_

1,721 (67.2)
1,065 (35.1)

233 (7.7)

179 (59)

497 (14.1)

572 (189)

150 (5)

464 (15.3)
44 (34-56)

6 (4-9)

201 (121-308)
7(3-13)
10 (7-19)
15 (10-26)

378 (54.8)
243 (35.2)
69 (10)

39 (5.6)
109 (15.6)
138 (19.8)

38 (55)
110 (15.8)

47 (35-59)

6 (4-9)

202 (114-314)
6(3-12)

6 (5-8)

9(7-13)

1,343 (579)
812 (35)
164 (7.1)

140 (6)
318(13.6)
434 (18.6)
112 (4.8)
354 (156.2)
44 (34-55)

6 (4-9)

201 (122-306)
7(3-13)
13 (8-23)
18 (11-29)

525 (60.6)
279 (32.2)
62 (7.2)

59 (6.8)
120 (13.8)
141 (16.2)

50 (5.8)
165 (19)

44 (33-55)

7 (4-9)

200 (120-300)
7(3-14)
17 (11-27)
292 (14-34)

(Continued)



TABLE 2. (Continued) Characteristics and Crude Mortality Rates for Patients With and
Without Ventilator-Associated Events

Infection-Related

VAC Ventilator-Associated
Variable (n=2,331) Complication (n = 869)
Hospital length of stay, median (Q1; Q3) 31 (18-54) 19 (11-34) 35 (21-60) 36.5 (22-64)
Crude ICU mortality, n (%)
30-d ICU mortality 731 (24.1) 217 (31.1) 514 (22.1) 222 (25.6)
Global ICU mortality 882 (29.1) 995 (32.3) 657 (28.2) 297 (34.2)

Hospital mortality 1,134 (375) 278 (39.9) 856 (36.7) 386 (44.4)




Prevalence of VAE

13,702 patients included
(12,0316 ICU-days)

6,277 patients wath a least one day on MV
1,107 (47 324} with only cow apusode
3,028 patients with at least § consecutive days on MV
24 2296 with 2 episodes
— I —
QJ&I {77%6) patients with at least one episode of VAL
o 274 (11 8%) with 3 apiscdas
2117 (T0%e) patients with at least one episode of VAC associated
with a SIRS
426 (1834 with 2 4 episodes
1,145 pahents wathout a new 972 pahents received one or more
atmucrolial agent from 2 days new antimicrobial agents from 2
before to 2 days after the onset of days before to 2 days after the
episode onset of episode
103 pahents for less than 4 {20%6) patients with at least one IVAC episode
days without discharge or - T76 recaaved a new antimicrobial agent for >4 days
death or wathout wathholding{| | - 91 leftthe ICU or died before 4 days

or wathdrawing life-sustainn
medical treatment \wt

- 2 wath withholding or wathdrawing hfbuw

Figure 1. Flow charl of the patients included in the study and of the 3,028 patients with al least b consecutive days
on mechanical ventilation (MV) and presenting at least one or more episode of ventilalor-assodiated conditions (VAC)
during the study period. VAC = infection-related VAC, SIRS = systemic inflammatory response syndrome.




Prevalence of VAE Fiq
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MDIET. 2 AlEwithdraw or withholding life-sustaining medical treatment
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Figure 2. Daily incidence rates for ventilator-associated pneumonia
(VAP), ventilator-associated conditions (VAC), and infection-related
ventilator-associated complications (IVAC).



Ventilator-Associated

table3 ' Condition (n =2,331) Complication (n = 869)
MNumber of etiologies per patient
0 818 (35.1) 189 (21.78)
i 726 (31.2) 960 (20.9)
2 445 (19.1) 213 (24.6)
3 214 (8.2) 124 (14.3)
24 128 (55) 83 (9.6)
Mosocomial infections 63T (273) 381 (438)
Ventilalor-associated pneumonia 339 (145) 240 (276)
Tracheobronchitis 23 (1) 12(1.4)
Bloodstream infection 173 (74) 95 (10.9)
Calheler-relaled infection 81(35) 44 (6.1)
Urinary infection 102 (4.4) 47 (4.8)
C auses Of V A E Sinusilis 5(092) 4(05)
Viral infection 1o 8(09)
Surgical site infections 41 (1.8) 30 (3.5)
latrogenic adverse events 392(128) 137 (16.8)
Pneumothorax a7 (1.6) 23 (2.6)
Failure of planned extubation 11 (08) 1(0.1)
Accidental extubation 21 (0.9) a(1)
Self-extubation 71 (3) 19(2.2)
Venous punclure accident 14 (06) aq)
Atelectasis B2 (2.7) 20(2.3)
Peripheral thrombosis 36 (1.5) 18(2.1)
Pulmonary embolism 2 (04) 1(0.1)
Myocardial infarction 10 (0.4) 4(05)
Cardiac arresl 43(1.8) 24 (2.8)
Cardioversion 90 (1.9) 17(2)
Gastrointestinal bleeding 26(1.1) 11(1.3)
Acute mesenteric infarction 5(09) 4(0.5)
Intestinal pseudo-obstruction 2(0.1) 0
Iransport 387 (166) 186 (21.4)

Fluid resuscitation 123 (5.3) 58 (6.7)
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« BHIK[E—F c RUYJIUTEEY
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Risk Factor for Ventilator-Associated Events:A
Case-Control Multivariable Analysis; Critical Care
Medicine 2014; 42:1839-1848
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e SATs(spontaneous awakening trials)

e SBTs(spontaneous breathing trials)

e

N\
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The Preventability of Ventilator-associated Events
The CDC Prevention Epicenters Wake Up and Breathe Collaborative:
American Journal of Respiratory and Critical Care Medicine Volume 191 Feb 1 2015



Relationship of VAEs with VAP

[VAC&EVAP) [IVAC&VAP]

e F%[E:0.92(0.90-0.93) « B%E :0.67(0.64-0.70)

o« 455 & 0.28(0.27-0.30) « 45 0.75(0.73-0.77)

o [i514 % 1 3£ : 0.32(0.30-0.34) « (BRI 0.50(0.47-0.53)

o fE 4 E P ER:0.90(0.88-0.92) o fE 4 ER:0.86(0.84-0.87)

Bt A—FEODEREL,
VAC or IVACEVAPTIE, BWVEEERE®R A B S
(p<0.0001 and R2=0.67) (p<0.0001 and R2=0.82)



Outcomes in Patients with at least one episode of VAE

 28HFFR T . In&ERIFERLZLOEFHEHO P RIEIL, VAC or
IVACDIBEEANGZWEEZENDAMN. 1D THHE-TEELIVEEICE
H >7=(p<0.05)

« 28HFFR CTHOATMFIRRGELTOEFBHBDBRRIEIL. VAC or
IVACDIEY—FHWENWEZEBEDAMN, 1D THLHE-TEBELIVEFEIC
= Mo 71=(p<0.05)




Antibiotic use within each ICU

e B A—LETLEDHREZXEZELIZFF. VACor IVACEKICUZ &
DInERERB#IZIE. BRFZEEREFRNH-T-,

R2=0.987(p<0.0001) and R2=0.99(p<0.0001)




Limitation
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Discussion
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Conclusion
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