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VAP: Ventilator-associated Pneumonia

HER. 48KFEL L@ U THSFIE UTThitiR

Clinical Infectious Diseases

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”
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PVAP EETHEAIN TS EEMNEIE

SEecimen collection/technigue Values

Lung tissue > 10* cfu/g tissue*
Bronchoscopically (B) obtained specimens

Bronchoalveolar lavage (B-BAL) > 10* cfu/ml*
Protected BAL (B-PBAL) > 10* cfu/ml*
Protected specimen brushing (B-PSB) > 10° cfu/ml*
Nonbronchoscopically (NB) obtained (blind)

specimens

NB-BAL >10* cfu/ml*
NB-PSB > 10° cfu/ml*
Endotracheal aspirate (ETA) > 10° cfu/ml*

CDC January 2017
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Q

24)My laboratory only performs semi-quantitative cultures of lower respiratory tract
specimens, and cannot provide me with additional guidance to help me know what
semi-quantitative culture result corresponds to the quantitative thresholds specified in
Criterionl of the PVAP definition.

A

a semi-quantitative result of “moderate” or “heavy” growth, or
or

2+, 3+ or 4+ growth, meets the PVAP definition (Criterion 1).

1+ = occasional or rare = <1 cell per low power field [Ipf, x100]
2+ = few = 1-9 cells per low power field [Ipf, x100]

3+ = moderate = 10-25 cells per low power field [Ipf, x100]

4+ = heavy = >235 cells per low power field [Ipf, x100]

CDC 2017: Ventilator-Associated Event (VAE)
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Fujitani et al (Resp Care 2009)
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Comparison of Semi-Quantitative Endotracheal Aspirates to
Quantitative Non-Bronchoscopic BAL in Diagnosing

Ventilator-Associated Pneumonia

Table 3: Concordance between EA and non-bronchoscopic BAL in 256 paired samples

Concordance with

non-bronchoscopic

EA Growth mn semu-quantitatrve culture: number (%) [95%CT]

BAL. n (%) R+L+M+H L+M+H M+H H
149(58.2) 158(61.7) 156(60.9) 145(56.6)
Complete Concordant ) o
[52.2-64.2] [56.7-67.7] [54.9-66.9] [50.5-62.7]
_ 61(23.8) 55(21.5) 74(28.9) 92(35.9)
Complete Discordant
[18.6-29] [16.5-26.5] [23.3-34.5] [30.0-41.8]
Incomplete 46(18.0) 43(16.8) 26(10.2) 19(7.4)
Concordance [13.3-22.7] [12.2-21.0] [6.5-13.9] [4.2-10.6]
BAL=10* CFU/mL

Respir Care 2009; 54(11):1




Final
Vartex
30-60 s Dilutions
Plate 0.1 mi I-
&= Chocolale 10
Elood
Y
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i Chocolate 1= 1 vbi
l Blood
Dilute
0.1 ml to 9.9 ml
Salime Plate 0.1 ml - kr:::uu i 100,000

FIG. 2. Quantitative culture: serial dilution method. Quantitate

each morphotype present and express as CFU per milliliter. Reprinted
from reference 17 with permission of the publisher.

Clin Microbiol Rev. 1994 Oct;7(4):533-58



E &£ 1% : calibrated loop method

PSE @ BAL
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FIG. 3. Quantitative culture: calibrated loop method. Quantitate
each morphotype present and express as log,, colony count ranges.
Reprinted from reference 17 with permission of the publisher,

Clin Microbiol Rev. 1994 Oct;7(4):533-58
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weak recommendation, very low- quality evidence ¢

szitfiis, - PSB <103 CFU/mL
- BAL <104 CFU/mL

7¥) PSB: protected specimen brush CFU: colony-forming units
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VAC: ventilator-associated conditions

IVAC: infection-related ventilator-associated complications
JOURNAL OF THORACIC DISEASE, Vol 9, No 3, March 2017
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Feature Articles

Antibiotic Therapy in Comatose Mechanically
Ventilated Patients Following Aspiration:
Differentiating Pneumonia From Pneumonitis®

Jean Baptiste Lascarrou, MD'; Floriane Lissonde, MD? Aurélie Le Thuaut, MSc*#;

Konstantinos Bachoumas, MD*; Gwenhael Colin, MD*; Matthieu Henry Lagarrigue, MD®;
[sabelle Vinatier, MD?; Maud Fiancette, MD?; Jean Claude Lacherade, MD?; Aithem Yehia, MD*;
Aurélie Joret, MD"; Christine Lebert, MD#; Sandra Bourdon, MD?#; Laurent Martin Lefévre, MD#;
Jean Reignier, MD, PhD'
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[BAPZEL\] vs [BAPZEL\] TIRUVEHS!

TABLE 1. Characteristics of the 98 Patients With and 152 Patients Without Suspected
Bacterial Aspiration Pneumonia

Patients Without Patients With
Suspected BAP Suspected BAP
Characteristics {n=152) {n=98)
Age (yr), mean % sp 569+ 16.1 5461164 029
Male gender, n (%) 71 (46.7) 69 (70.4) < 0.001
Simplified Acute Physiology Score I, mean + sp 5461188 575+179 0.22
Knaus grade, n (%) 0.62
Normal health status 53 (34.8) 32(32.7)
Moderate activity limitation 75 (49.4) 53 (54.0)
Severe activity limitation due to chronic disease 21(138) 13(13.3)
Bedridden 3(2.0) 0(0)
> 2 risk factors for antibiotic resistance, n (%) 9 (6.9) 7(7.1) 0.7
Lowest Glasgow Coma Scale score, mean £ sD A49+17 4+16 024
Etiology of coma, n (90) 0.38
Drug poisoning 59 (38.8) 30 (30.6)
Cardiac arrest 41 (270) 35(35.7)
Epilepsy 21(138) 11(11.2)
Other 31 (20.4) 22 (22.5)

33




[BAPZEL\] vs [BAPZEL\] TIRUVEHS!

Patients Without Patients With

Suspected BAP Suspected BAP
Characteristics (n=152) (n=198) p
Nosocomial infection, n (%) 12 (7.9) 9(9.2) 0.72
Ventilator-associated pneumonia, n (%) 9 (5.9 4(4.1) 0.52
Vasopressors during ICU stay, n (%) 55 (36.2) 47 (48) 0.06
Mechanical ventilation duration (hr), median (IQR) 25.7 (13.3-72.5) 70.7 (34.3-154.3) < 0.001
Mechanical ventilation-free days during the first 28 d (d), 258+33 23.1+52 < 0.001

mean * so

ICU stay length (hr), median (IOR) 49.4 (28.8-89.2) 1074 (609-191.5) < 0.001
Hospital stay length (d), median (IQR) 3(1-6) 6 (3-19) < 0.001
ICU mortality, n (%) 47 (30.9) 28 (28.6) 0.69
Hospital mortality. n (%) 48 (31.6) 30 (30.6) 0.87
Days with antibiotics during first 8 d (d), median (IOR) 0(0-0) 6 (3-7) < 0.001

[BAPEEL\] THIUK
MEEE AR, ATMIREREAR. ICURGERR. ARBE. MRS

[BAP5EL] & [BAPEELNTRLY] DOMEFICHS LT
ICUZETER, AL ER. ([CBEERRL
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[BAP] vs [non-BAP]

. TABLE 2. Characteristics of Patients With Non-Bacterial Aspiration Pneumonitis and
Bacterial Aspiration Pneumonia.

Patients With Non-Bacterial Patients With Bacterial
Aspiration Pneumonia

Aspiration Pneumonitis

At ICU Admission (n = 489) (n = 43)
Age (yr), mean * so 572+165 523+ 16 0.19
Male gender, n (%) 34 (69.4) 32 (74.4) 0.59
Simplified Acute Physiology Score ||, mean £ sp b72+19 80.56+156.9 0.69
Leukocyte count (10°/L), mean % so 152+8 13.3+6.3 028
Serum procalcitonin level (ng/mL), median (IQR) 0.155 (0.05-1.14) 0.185 (0.05-093) 0.98
Pao,/Fio, mean & so 216.8+136.6 243111348 024
Living arrangement, n (%)
Home 47 (95.9) 42 (97.7) =099
Nursing home 2(4.1) 1(2.3)
History of macroaspiration, n (%) 1(2) 0{0) > 099
Vomiting, n (%) 5(102) 3(7) 0.72
Time from coma onset to upper airway protection (min), 47 (25-79) 3756 (20-66) 025
median (IQR)
Etiology of coma, n (%b)
Drug toxicity 15 (30.6) 12 (279) 093
Cardiac arrest 18 (36.7) 17 (39.5)
Epilepsy 4(82) 5(11.6)
Other 12 (24.5) 9(21.0) 39




[BAP] vs [non-BAP]

. TABLE 2. Characteristics of Patients With Non-Bacterial Aspiration Pneumonitis and
Bacterial Aspiration Pneumonia.

Patients With Non-Bacterial Patients With Bacterial

Aspiration Pneumonitis Aspiration Pneumonia

At ICU Admission (n=49) (n = 43)

Age (yr), mean * so 572+165 523+ 16 0.19
Male gender, n (%) 34 (69.4) 32 (74.4) 0.59
Simplified Acute Physiology Score ||, mean £ sp 572+19 50.51+159 0.69
Leukocyte count (10°/L), mean % so 152+8 13.3+6.3 028
Serum procalcitonin level (ng/mL), median (IQR) 0.155 (0.05-1.14) 0.185 (0.05-093) 0.98
Pao,/Fio, mean & so 216.8+136.6 243.11£1348 024
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Etiology of coma, n (%b)
Drug toxicity 15 (30.6) 12 (279) 093
Cardiac arrest 18 (36.7) 17 (39.5)
Epilepsy 4(82) 5(11.6)

Other 12 (24.5) 9(21.0) 40




SAPS I
:simplifird acute physiology score II

0 F(CIA—OV/\THERASNIEEERX )
0 APACHEZ LD > TILICUT=ED « Age
o 17188, 1638imsa « Meart Rate

+ Systolic Blood Pressure

: « [emperature

Mechanical Ventilation or CPAP

10% 295 ’
« Pal2
25% 405 « FiO2
« Urine Output
sl 525 « Blood Urea Nitrogen
75% 64T « Sodium
« Potassium
90% 775 « Bicarbonate
« Bilirubin

December 22, 1993

A New Simplified Acute Physiology Score (SAPS II)

Based on a European/North American Multicenter Study o
| , « Type of admission
Jean-Roger Le Gall, MD; Stanley Lemeshow, PhD; Fabienne Saulnier, MD

2017/10/5 41

= White Blood Cell
« Chronic diseases




[BAP] vs [non-BAP]

TABLE 2. Characteristics of Patients With Non-Bacterial Aspiration Pneumonitis and
Bacterial Aspiration Pneumonia.

Patients With Non-Bacterial Patients With Bacterial
Aspiration Pneumonitis Aspiration Pneumonia

At ICU Admission (n = 489) (n=43)

Fine score, mean £ so 1148+32 1062+353 0.16
= 2 risk factors for antibiotic resistance, factors, n (%6) 5(102) 2 (4.7) 0.44
Glasgow Coma Scale score, mean £ sD 38x+15 4+17 061
" Criteria suggesting bacterial aspiration pneumonia, n (J0)
Fever 36 (73.5) 34 (79.1) 063
Purulent tracheal aspirates 30 (61.2) 31 (72.1) 027
Leukocytosis 38 (776) 33 (76.7) 093
2 2 criteria 40 (81.6) 39 (80.7) 021

[BAP] & [non-BAP)] (CHBWT
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[BAP] vs [non-BAP] OF%4#&

TABLE 3. Outcome in Patients With Non-Bacterial Aspiration Pneumonitis and Bacterial
Aspiration Pneumonia.

Mosocomial infection, o (%) 4 (8.3 B (11.6) > 0099
Ventilator-associated pneumaonia, » (%) 7 (4.1) 2 (4.6) > 0099
Vasopressors during ICU stay, o (06) 25 (51.0) 21 (48.8) =099
Mechanical ventilation duration (hr), median (1QR) 68.7 (35.4-121.0) 04.4 (43 6-1678) 013
Mechanical ventilation-frea days by day 28 (d), mean + so 234149 22187 0.43
ICU stay length (hr), median (1QR) 1018 (60.3-150.0) 1979 (T26-2388) 010
Hospital stay length (d), median (10R) 6 (2—10) a (3-28) 0.06
ICU mortality, r (%) 15 (30.6) 13 (30.2) =089
Hospital mortality, n (%) 17 (34.7) 13 (30.3) =099
Time with antibiotics during first 8 d (d), median (IQR) 4 (3-T) T (5-8) 0.08
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Table 3. Suggested Empiric Treatment Options for Clinically Suspected Ventilator-Associated Pneumonia in Units Where Empiric Methicillin-Resistant
Staphylococcus aureus Coverage and Double Antipseudomonal/Gram-Negative Coverage Are Appropriate

A, Gram-Positive Antibiotics With
MRSA Activity

Glycopeptides®
Vancomycin 15 mg/kg 1V g8-=12h
[consider a loading dose of 25-30
mg/kg = 1 for severna iliness)

OR

Oxazolidinones
Linezolid 600 mg IV q12h

B. Gram-Megative
Antipsewdomonal Activity

Antipseudomonal penicilli
Piperacilin-tazobactam

OR

Cephalosporins®
Cefepime 2 g IV gBh
Ceftazrdime 2 g IV g8h

OR

Carbapenems™
Imipenem 500 mg IV o
Meropenam 1 g IV gBh

OR
Monobactams'

Aztreonam 2 g NV gBh
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