


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

Guidelines for the management of hospital-acquired pneumonia (HAP)/
ventilator-associated pneumonia (VAP) of the European Respiratory Society
(ERS), European Society of Intensive Care Medicine (ESICM), European Society
of Clinical Microbiology and Infectious Diseases (ESCMID) and Asociación
Latinoamericana del Tórax (ALAT)

Antoni Torres1,16, Michael S. Niederman2,16, Jean Chastre3, Santiago Ewig4,
Patricia Fernandez-Vandellos5, Hakan Hanberger6, Marin Kollef7, Gianluigi Li Bassi1,
Carlos M. Luna8, Ignacio Martin-Loeches9, J. Artur Paiva10, Robert C. Read11,
David Rigau12, Jean François Timsit13, Tobias Welte14 and Richard Wunderink15

@ERSpublications
ERS/ESICM/ESCMID/ALAT evidence-based recommendations for HAP/VAP diagnosis, treatment and
prevention http://ow.ly/dGhv30dAVoa

Cite this article as: Torres A, Niederman MS, Chastre J, et al. International ERS/ESICM/ESCMID/ALAT
guidelines for the management of hospital-acquired pneumonia and ventilator-associated pneumonia. Eur
Respir J 2017; 50: 1700582 [https://doi.org/10.1183/13993003.00582-2017].

TASK FORCE REPORT
ERS/ESICM/ESCMID/ALAT GUIDELINES

Clinical Infectious Diseases

I D S A G U I D E L I N E

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,1,a Mark L. Metersky,2,a Michael Klompas,3,4 John Muscedere,5 Daniel A. Sweeney,6 Lucy B. Palmer,7 Lena M. Napolitano,8 Naomi P. O’Grady,9

John G. Bartlett,10 Jordi Carratalà,11 Ali A. El Solh,12 Santiago Ewig,13 Paul D. Fey,14 Thomas M. File Jr,15 Marcos I. Restrepo,16 Jason A. Roberts,17,18

Grant W. Waterer,19 Peggy Cruse,20 Shandra L. Knight,20 and Jan L. Brozek21







Variable Patients with VAP:
exposed (n = 434)

Patients without VAP:
unexposed (n = 2,439)

P valuea

Male gender, n (%) 315 (72.5) 1,518 (62.2) 0.005
Age, median 62.8 62.7 0.94
SAPS II, median 47.2 46.1 0.06
Admission category
Medicine, n (%) 292 (67.3) 1,342 (55) 0.0001
Emergency surgery, n (%) 74 (17.1) 595 (24.4) 0.0004
Scheduled surgery, n (%) 68 (15.6) 337 (13.8) 0.36
History of immunosuppression
Haematological malignancy, n (%) 20 (4.6) 81 (3.3) 0.22
Metastatic cancer, n (%) 20 (4.6) 153 (6.3) 0.21
AIDS, n (%) 11 (2.5) 39 (1.6) 0.26
Corticosteroid therapy, n (%) 82 (18.9) 454 (18.6) 0.94
Anticancer chemotherapy, n (%) 21 (4.8) 125 (5.1) 0.89
Main symptom at ICU admission
Shock, n (%) 149 (34.3) 731 (29.9) 0.08
Coma, n (%) 100 (23.0) 533 (21.8) 0.62
Acute respiratory failure, n (%) 115 (26.5) 502 (20.5) 0.01
Other chronic illnesses
Hepatic, n (%) 28 (6.4) 150 (6.2) 0.81
Cardiovascular, n (%) 73 (16.8) 344 (14.1) 0.21
Pulmonary, n (%) 70 (16.1) 330 (13.5) 0.23
Renal, n (%) 14 (3.2) 84 (3.4) 0.81
Diabetes, n (%) 49 (11.2) 202 (8.3) 0.04
ICU mortality, n (%) 119 (27.4) 470 (19.2) 0.0001

( ) ( ) ( )
Diabetes, n (%) 49 (11.2) 202 (8.3) 0.04
ICU mortality, n (%) 119 (27.4) 470 (19.2) 0.0001









Le Clinical Pulmonary Infection Score (CPIS) [16]

Température
≥ 36,5 °C et ≤ 38,4 °C 0 point
≥ 38,5 °C et ≤ 38,9 °C 1 point
≤ 36 °C ou ≥ 39 °C 2 points
Leucocytose
≥ 4 G/L et ≤ 11 G/L 0 point
< 4 G/L ou > 11 G/L 1 point

si formes immatures ≥ 0,5 G/L +1 point
Aspirations trachéales
< 4 + de sécrétions 0 point
≥ 4 + de sécrétions 1 point

si sécrétions purulentes +1 point
PaO2/FIO2

> 240 ou SDRA 0 point
≤ 240 sans SDRA 2 points
Radiographie thoracique
absence d’infiltrat 0 point
infiltrat diffus 1 point
infiltrat localisé 2 points
Culture semi-quantitative des sécrétions trachéales (0,
1, 2 ou 3 +)
bactérie pathogène ≤ 1+ 0 point
bactérie pathogène > 1+ 1 point

si même bactérie sur Gram +1 point



















Host-related risk factors Intervention-related risk factors

Medical history and underlying illness 
Male gender 
Extreme age 
Prior central nervous system disorder 
Immunocompromised 
Acute underlying diseases 
Emergent surgery 
Neurosurgery 
Thoracic surgery 
Cardiac surgery 
Burns 
Re-intervention 
Acute severity factors 
Organ system failure index of at least 3 
Acute renal failure 
Acute respiratory distress syndrome 
ECMO, intra-aortic support 
Ulcer disease

Peri-operative transfusion of blood products 
Duration of the mechanical ventilation 
Reintubation 
Supine head position in patients receiving enteral nutrition 
Antibiotic therapya 
Enteral nutrition 
Absence of subglottic secretion drainageb 
Intra-hospital transports 
Continuous sedation, use of paralytic agents 
Nasogastric tubes 
Tracheostomy 
Frequent ventilator circuit changes 
Intracuff pressure of less than 20 cm H2O

Intervention-related risk factors

3

Peri-operative transfusion of blood products
Duration of the mechanical ventilation
Reintubation
Supine head position in patients receiving enteral nutrition
Antibiotic therapya

Enteral nutrition
Absence of subglottic secretion drainageb

Intra-hospital transports
Continuous sedation, use of paralytic agents
Nasogastric tubes
Tracheostomy
Frequent ventilator circuit changes
Intracuff pressure of less than 20 cm H2O
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NONINVASIVE VENTILATION IN IMMUNOSUPPRESSED PATIENTS WITH 
PULMONARY INFILTRATES, FEVER, AND ACUTE RESPIRATORY FAILURE

GILLES HILBERT, M.D., DIDIER GRUSON, M.D., FRÉDERIC VARGAS, M.D., RUDDY VALENTINO, M.D., 
GEORGES GBIKPI-BENISSAN, M.D., MICHEL DUPON, M.D., JOSY REIFFERS, M.D., AND JEAN P. CARDINAUD, M.D.

OUTCOME

NONINVASIVE-
VENTILATION GROUP

(N=26)

STANDARD-
TREATMENT GROUP

(N=26)
P

VALUE

RELATIVE RISK

(95% CI)

Intubation — no./total no. (%)
Immunosuppression from hematologic cancer and neutropenia
Drug-induced immunosuppression
Immunosuppression from the acquired immunodeficiency syndrome

12/26 (46)
8/15 (53)
3/9  (33)
1/2  (50)

20/26 (77)
14/15 (93)
5/9  (56)
1/2  (50)

0.03
0.02
0.32
0.83

0.60 (0.38–0.96)
0.57 (0.35–0.93)
0.60 (0.20–1.79)
1.00 (0.14–7.10)

Initial improvement in PaO2:FiO2 — no. (%) 12  (46) 4  (15) 0.02

Sustained improvement in PaO2:FiO2 without intubation — no. (%) 13  (50) 5  (19) 0.02

Death in the ICU — no./total no. (%)†
Immunosuppression from hematologic cancer and neutropenia
Drug-induced immunosuppression
Immunosuppression from the acquired immunodeficiency syndrome

10/26 (38)
7/15 (47)
3/9  (33)
0/2  

18/26 (69)
13/15 (87)
4/9  (44)
1/2  (50)

0.03
0.02
0.50
0.50

0.56 (0.32–0.96)
0.54 (0.30–0.96)
0.75 (0.23–2.44)
0.50 (0.13–2.00)

Total duration of any ventilatory assistance — days
Among all patients
Among survivors

6±3
5±2

6±5
3±5

0.59
0.12

Length of ICU stay — days
Among all patients
Among survivors

7±3
7±3

9±4
10±4

0.11
0.06

Death in the hospital — no./total no. (%)
Immunosuppression from hematologic cancer and neutropenia
Drug-induced immunosuppression
Immunosuppression from the acquired immunodeficiency syndrome

13/26 (50)
8/15 (53)
4/9  (44)
1/2  (50)

21/26 (81)
14/15 (93)
6/9  (67)
1/2  (50)

0.02
0.02
0.32
0.83

0.62 (0.40–0.95)
0.57 (0.35–0.93)
0.67 (0.28–1.58)
1.00 (0.14–7.10)

Intubation — no./total no. (%)
Immunosuppression from hematologic cancer and neutropenia
Drug-induced immunosuppression

12/26 (46)
8/15 (53)
3/9 (33)

20/26 (77)
14/15 (93)
5/9 (56)

0.03
0.02
0.32

0.60 (0.38–0.96)
0.57 (0.35–0.93)
0.60 (0.20–1.79)

Sustained improvement in PaO2:FiO2 without intubation no. (%) 13  (50) 5  (19) 0.02

Death in the ICU — no./total no. (%)†
Immunosuppression from hematologic cancer and neutropenia
Drug-induced immunosuppression

10/26 (38)
7/15 (47)
3/9  (33)

18/26 (69)
13/15 (87)
4/9  (44)

0.03
0.02
0.50

0.56 (0.32–0.96)
0.54 (0.30–0.96)
0.75 (0.23–2.44)

g

Death in the hospital — no./total no. (%)
Immunosuppression from hematologic cancer and neutropenia
Drug-induced immunosuppression

13/26 (50)
8/15 (53)
4/9  (44)

21/26 (81)
14/15 (93)
6/9  (67)

0.02
0.02
0.32

0.62 (0.40–0.95)
0.57 (0.35–0.93)
0.67 (0.28–1.58)



Effect of Noninvasive Ventilation vs Oxygen Therapy
onMortality Among Immunocompromised Patients
With Acute Respiratory Failure
A Randomized Clinical Trial

Original Investigation | CARING FORTHE CRITICALLY ILL PATIENT

Figure 2. Probability of Survival at Day 28

80

60

40

20

0
7

177
165

0

191
183

28

146
134

21

153
140

Su
rv

iv
al

, %

Time Since Randomization, d

No. at risk
Noninvasive ventilation

Noninvasive ventilation

Oxygen alone

Oxygen alone

Log-rank P = .43

14

167
152

100

2821

Log-rank P= .43





Effi  cacy and safety of a paired sedation and ventilator 
weaning protocol for mechanically ventilated patients in 
intensive care (Awakening and Breathing Controlled trial): 
a randomised controlled trial

Control
(usual care including SBT)

Intervention
(SAT plus SBT) SAT safety screen

SBT safety screen

Restart sedatives
at half dose

Go to SBT
safety screen

Prompt ICU teamDo SBT

Do SAT

Enrolment and
randomisation

Every 24 h

Every 24 h

Every 24 h

Every 24 h

Pass Pass

Pass

Fail

Fail

Fail

Fail

Pass



Intervention group (n=167) Control group (n=168) p value

Ventilator-free days*

Mean 14·7 (0·9) 11·6 (0·9) 0·02

Median 20·0 (0 to 26·0) 8·1 (0 to 24·3)

Time to discharge (days)

From intensive care 9·1 (5·1 to 17·8) 12·9 (6·0 to 24·2) 0·01

From hospital 14·9 (8·9 to 26·8) 19·2 (10·3 to NA)† 0·04

28-day mortality 47 (28%) 58 (35%) 0·21

1-year mortality 74 (44%) 97 (58%) 0·01

Duration of brain dysfunction (days)

Coma 2 (0 to 4) 3 (1 to 7) 0·002

Delirium 2 (0 to 5) 2 (0 to 6) 0·50

RASS at fi rst successful SBT –1 (–3 to 0) –2·5 (–4 to 0) 0·0001

Complications

Any self-extubation 16 (10%) 6 (4%) 0·03

Self-extubation requiring 
reintubation‡

5 (3%) 3 (2%) 0·47

Reintubation‡ 23 (14%) 21 (13%) 0·73

Tracheostomy 21 (13%) 34 (20%) 0·06

Data are mean (SD), n (%), or median (IQR). RASS=Richmond agitation-sedation scale. SAT=spontaneous awakening 
trial. SBT=spontaneous breathing trial. *Ventilator-free days from study day 1 to 28. †Greater than 25% of patients in 
the SBT group remained in the hospital at study day 28. ‡Reintubation within 48 hours of extubation. 

Table 3: Main outcomes

Days after randomisation

167 110 96 92 91SAT plus SBT
Patients at risk

Usual care plus SBT 167 85 73 67 66
86
65

76
59
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Ventilator-free days*

Mean 14·7 (0·9) 11·6 (0·9) 0·02

Median 20·0 (0 to 26·0) 8·1 (0 to 24·3)

TiTimeme ttoo didiscschahargrgee (d(dayays)s)

2828-ddayay mmorortatalilityty 4747 ((2828%)%) 5858 ((3535%)%) 0·0 2121

1-year mortality 74 (44%) 97 (58%) 0·01
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Pneumonia Prevention to Decrease Mortality in
Intensive Care Unit: A Systematic Review and
Meta-analysis

Antoine Roquilly,1 Emmanuel Marret,3 Edward Abraham,4 and Karim Asehnoune1,2



Long-Term Impact of a Multifaceted Prevention
Program on Ventilator-Associated Pneumonia
in a Medical Intensive Care Unit

Lila Bouadma,1 Emmanuelle Deslandes,2 Isabelle Lolom,3 Bertrand Le Corre,1 Bruno Mourvillier,1 Bernard Regnier,1

Raphael Porcher,2 Michel Wolff,1,4 and Jean-Christophe Lucet3

Figure 1. Segmented Poisson regression analysis, comparing incidence
rates of ventilator-associated pneumonia (VAP) in the intensive care unit
before and after a preventive intervention.





Figure 4.   Funnel plot of comparison: 1 Semirecumbent position (30º to 60º) versus 0° to 10° supine position,

outcome: 1.1 Clinically-suspected pneumonia.





Subglottic Secretion Drainage and Objective 
Outcomes: A Systematic Review and  
 Meta-Analysis

Daniel A. Caroff, MD1,2; Lingling Li, PhD1; John Muscedere, MD3; Michael Klompas, MD, MPH1,2
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Continuous endotracheal tube cuff pressure control
system protects against ventilator-associated
pneumonia
Leonardo Lorente1*, María Lecuona2, Alejandro Jiménez3, Lisset Lorenzo1, Isabel Roca1, Judith Cabrera1,
Celina Llanos1 and María L Mora1

Lorente et al. Critical Care 2014, 18:R77
http://ccforum.com/content/18/2/R77
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T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Decontamination of the Digestive Tract  
and Oropharynx in ICU Patients



Table 2. Primary and Secondary End Points.*

End Point Study Group
Unadjusted Odds Ratio  

or Hazard Ratio (95% CI)†
Adjusted Odds Ratio  

or Hazard Ratio (95% CI)†

Standard Care  
(N = 1990)

SDD 
(N = 2045)

SOD 
(N = 1904)

Standard 
Care SDD SOD

Standard  
Care SDD SOD

Death — no. (%)

During the first 28 days 544 (27.5) 546 (26.9) 502 (26.6) 1.00 0.94 (0.82–1.08) 0.95 (0.82–1.10) 1.00 0.83 (0.72–0.97) 0.86 (0.74–0.99)

In the ICU 443 (22.3) 440 (21.5) 416 (21.8) 1.00 0.91 (0.79–1.06) 0.97 (0.83–1.13) 1.00 0.81 (0.69–0.94) 0.87 (0.74–1.02) 

In the hospital 632 (31.8) 665 (32.6) 584 (30.7) 1.00 0.99 (0.86–1.13) 0.94 (0.82–1.08) 1.00 0.88 (0.76–1.01) 0.85 (0.74–0.98)

Time to outcome for survivors at  
day 28 — days

Cessation of mechanical ventilation 1.00 1.06 (0.96–1.18) 1.01 (0.89–1.15) 1.00 1.10 (0.99–1.22) 1.03 (0.90–1.17)

Median 8 7 8

Interquartile range  3–17  4–15  4–15

Discharge from ICU 1.00 1.02 (0.92–1.12) 1.00 (0.89–1.11) 1.00 1.09 (0.99–1.21) 1.06 (0.94–1.19)

Median 9 9 9

Interquartile range  6–19  6–18  6–17

Discharge from hospital  1.00 1.04 (0.91–1.19) 1.05 (0.91–1.22) 1.00 1.13 (1.01–1.25) 1.13 (0.96–1.32)

Median 29 28 28

Interquartile range 16–48 16–45 16–47

00.8383 ((00.72 0–0 9.9 )7) 00.8686 ((00.74 0–0 9.99)9)

0.81 (0.69–0.94) 0.87 (0.74–1.02) 

0.88 (0.76–1.01) 0.85 (0.74–0.98)



Table 3. Cumulative Incidence of ICU-Acquired Bacteremia and Candidemia.*

Type of Infection Study Group Crude Odds Ratio (95% CI)

Standard Care 
(N = 1990)

SOD 
(N = 1904)

SDD 
(N = 2045)

SDD vs. Standard 
Care

SOD vs. Standard 
Care SDD vs. SOD

no. (%)

Staphylococcus aureus 22 (1.1) 9 (0.5) 9 (0.4) 0.40 (0.18–0.86) 0.43 (0.20–0.93) 0.93 (0.37–2.40)

Streptococcus pneumoniae 3 (0.2) 1 (0.1) 1 (0.0) 0.32 (0.03–3.12) 0.35 (0.04–3.35)  0.93 (0.06–14.90)

GNF-GNR species† 36 (1.8) 17 (0.9) 16 (0.8) 0.43 (0.24–0.77) 0.49 (0.27–0.87) 0.88 (0.44–1.74)

Enterobacteriaceae 87 (4.4) 59 (3.1) 18 (0.9) 0.19 (0.12–0.32) 0.70 (0.50–0.98) 0.28 (0.16–0.47)

Enterococcus species 55 (2.8) 49 (2.6) 48 (2.3) 0.85 (0.57–1.25) 0.93 (0.63–1.37) 0.91 (0.61–1.36)

Candida species 16 (0.8) 14 (0.7) 8 (0.4) 0.49 (0.21–1.11) 0.91 (0.45–1.85) 0.53 (0.23–1.24)

Patients with at least one episode  
of bacteremia or candidemia — 
no. (%)

186 (9.3) 124 (6.5) 88 (4.3) 0.44 (0.34–0.57) 0.68 (0.53–0.86) 0.65 (0.49–0.85)

( )

Staphylococcus aureus 22 (1.1) 9 (0.5) 9 (0.4) 0.40 (0.18–0.86) 0.43 (0.20–0.93) 0.93 (0.37–2.40)

Streptococcus pneumoniae 3 (0 2) 1 (0 1) 1 (0 0) 0 32 (0 03 3 12) 0 35 (0 04 3 35) 0 93 (0 06 14 90)

GN GN spec es† 36 ( .8) 7 (0.9) 6 (0.8) 0. 3 (0. 0.77) 0. 9 (0. 7 0.87) 0.88 (0. .7 )

Enterobacteriaceae 87 (4.4) 59 (3.1) 18 (0.9) 0.19 (0.12–0.32) 0.70 (0.50–0.98) 0.28 (0.16–0.47)

E i 55 (2 8) 49 (2 6) 48 (2 3) 0 85 (0 57 1 25) 0 93 (0 63 1 37) 0 91 (0 61 1 36)

Candida species 16 (0.8) 14 (0.7) 8 (0.4) 0.49 (0.21–1.11) 0.91 (0.45–1.85) 0.53 (0.23–1.24)

Patients with at least one episode 186 (9 3) 124 (6 5) 88 (4 3) 0 44 (0 34 0 57) 0 68 (0 53 0 86) 0 65 (0 49 0 85)
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Pantoprazole in Patients at Risk for Gastrointestinal  
Bleeding in the ICU



Outcomes Pantoprazole Placebo
Relative Risk 
 (95% CI)* P Value†

Primary outcome: death by day 90 — no./total no. (%) 510/1642 (31.1) 499/1640 (30.4) 1.02 (0.91–1.13) 0.76

Secondary outcomes

One or more clinically important events — no./total no. (%)‡ 360/1644 (21.9) 372/1647 (22.6) 0.96 (0.83–1.11) —

One or more episodes of clinically important gastrointestinal 
bleeding — no./total no. (%)

41/1644 (2.5) 69/1647 (4.2) 0.58 (0.40–0.86) —

One or more infectious adverse events — no./total no. (%)§ 276/1644 (16.8) 279/1647 (16.9) 0.99 (0.84–1.16) —

Severe adverse reaction — no./total no. (%)¶ 0/1644 (0) 0/1647 (0) — —

Median percentage of days alive without the use of life  
support (IQR)∥

92 (60–97) 92 (65–97) — —

Table 2. Primary and Secondary Outcome Measures.

Relative Risk
(95% CI)* P Value†

1.02 (0.91–1.13) 0.76

0.96 (0.83–1.11) —

0.58 (0.40–0.86) —

0.99 (0.84–1.16) —

— —

— —
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