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A single-center observational prospective (from March to September 2020) cohort study in 
critically ill patients admitted (N = 95) with severe SARS-CoV-2 infection. 

Oropharyngeal and rectal swabs were collected (quantitative cultures, 16S rDNA sequencing
• at admission and 
• then twice weekly 
• until discharge or death. 

Oropharyngeal and intestinal concentrations of opportunistic pathogens, intestinal richness 
and diversity were entered into a multivariable Cox model as time-dependent covariates. 
The primary outcome was death at day 90. 

N = 765 samples
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A one-log increase in Enterococcus spp., S. aureus and Candida spp. in oropharyngeal or rectal
swabs was associated with a 17% or greater increase in the risk of death. Patrier et al.
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) MOUTHPASTE

Topical polymyxin, tobramycin, and amphotericin B delivered in THROAT

MOUTHPASTE 
Topical polymyxin, tobramycin, and amphotericin B delivered in THROAT

SOD

Oral 
care

Strict standard precautions

AB IV
A 4-day course of cefotaxime

SUSPENSION
Topical polymyxin, tobramycin, and amphotericin B delivered in GUT

SDD
strategy

Twice weekly surveillance cultures of throat and rectum 

MSSA/MRSA

Microorganisms
targeted

HAIs
prevention

DECONTAMINATION in critically ill patients

GNB/CGP*/YEASTS
*with the exception of MRSA

Modalities

Pneumonia

GNB/CGP*/YEASTS
*with the excepton of MRSA

Pneumonia
BSI

GNB/CGP/YEASTS Pneumonia

BSI
SSI

Mainly chlorhexidine mouthwash

Nasal
decontamination

Skin 
bathing Daily chlorhexidine body wash

2% mupirocin ointment intranasally 2/day

SOD = selective oropharyngeal decontamination 
SDD = selective digestive tract decontamination



MAJOR ARTICLE

Pneumonia Prevention to Decrease Mortality in ICU:
A Systematic review and Meta-analysis

Antoine Roquilly, Emmanuel Marret, Edward Abraham and Karim Asehnoune 2015



MRSA

VRE

2013



Prevalence BGN bacilli resistant to AG

Prevalence BGN bacilli resistant to polymixin E or B

Prevalence BGN bacilli resistant to FQ

Prevalence BGN bacilli resistant to C3G
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R1.2 – In units where multidrug-resistant bacteria prevalence is weak (< 20%), we suggest applying a selective 

digestive decontamination using a topical antiseptic administered enterally and a prophylactic antibiotic through systemic 

administration for < 5 days to decrease mortality. 

GRADE 2+, STRONG AGREEMENT

SDD has shown a significant

decrease in hospitality mortality,

lengths of mechanical ventilation

and HAP incidence in ICU patients

[Liberati, Cochrane Database Syst

Rev, 2009].

The effect of SDD on mortality  

- was similar in medical and surgical patients [Melsen, Br J Surg, 2012]. 

- was greater in patients with high overall mortality [Roquilly, CID, 2015]. 

- was only observed for strategies including a topical antiseptic administered 

enterally and systemic prophylactic antibiotic use [Roquilly, CID, 2015]. 

Studies testing SDD were conducted in environments where the prevalence of multiresistant bacteria was low 
[de Smet, NEJM, 2009], with no link between SDD and the development of bacterial resistance [Daneman, LID, 2017].
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PRO

➢ ARDS a well-known risk factor for VAP

➢ Specific pulmonary lesions related to SARS-CoV-2

infection

➢ Long duration of mechanical ventilation

➢ SARS-CoV-2 is responsible for altered immune response

➢ Immunosuppressive agents are commonly used

➢ Severe lung and gut endothelial injury

➢ Covid-19 associated surge

Are patients with SARS-CoV-2 pneumonia at increased risk of HIAs?

CON

➢ Low severity score

➢ A higher nurse/patients ratio

Strict hygiene and isolation measures used to avoid cross-transmission of the virus  
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- A multicenter retrospective European cohort performed
in 36 ICUs.

- All adult patients receiving IMV > 48 h, if they had:
SARS-CoV-2 pneumonia, influenza pneumonia, or no viral
infection at ICU admission.

- VA-LRTI, including VAT and VAP, diagnosed using clinical,
radiological and quantitative microbiological criteria.

- All VA-LRTI were prospectively identified, and chest-X
rays were analyzed by at least two physicians.

- Cumulative incidence of first episodes of VA-LRTI was
estimated using the Kalbfleisch and Prentice method, and
compared using Fine-and Gray models.

- Cause-specific regression model.

N = 1576
568 in SARS-CoV2 pneumonia group
482 in influenza pneumonia group
526  in non viral infection group
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Reports focused on ICU patients only

New Delhi, 

India

[6]

ICU 2.5% (15/596)
Blood

C. auris (10) 

predominant, Ca 

(3), Ct (1), Ck 

(1)

April to July 

2020

Milan, Italy

[7]
ICU 3.4% (3/89) Blood Not described

February 21 to 

April 30, 2020

Genoa, Italy

[8]
ICU 3.8% (3/78) Blood

Ca (1), Cp (1) 

and Ct (1)

February 20 to 

April 10, 2020

NY, USA

[9] ICU 5.1% (12/236)
Blood

Ca (4), Cp (3), 

Cg (2), Ct (2), C. 

dubliniensis (1)

Start date not 

known; end 

date: Oct 31, 

2020

Rome, Italy

[10]
ICU 8.8% (5/57) Blood

Ca (2), Cp (2), 

Cg+Cp (1) 

March 1 to 

April 15

New Jersey, US

[11] ICU 8.9% (8/89) Blood
Ca (2), Cp (2), 

Cg (2), Ct (2)

March 10 to 

April 10, 2020

Spain

[12]
ICU

11% (15/139)

Included blood 

only (other sites 

excluded)
Ca (9), Cp (4), 

Cg (2)

February 28 to 

June 28, 2020

Welsh, UK

[13]
ICU

11.8% (16/135), 

and a case of 

Rhodotorula 

Blood (15)

Ascites (1) 

Chest drain (1)

Candida sp (Ca 

most common)

Candida sp (1), 

non-speciated 

yeast (1) 

Timeline not 

given

Athens, Greece

[14]
ICU 14% (7/50) Blood Ca (4), Cp (3)

March 19 to 

May 20, 2020



I
C

U
-a

cq
ui

re
d

in
fe

ct
io

ns



incidence 

of IAs
- VAP 

- BSI
A

tt
ri

b
ut

ab
le

m
or

ta
li
ty

VAP (6-10%)

BSI (2-5%)

In
fe

ct
io

n 
pr

ev
en

ti
ve

m
ea

su
re

s

Infections 
preventive 

measures are 
major in the 

management of 
COVID-19 
patients

Rationale for using decontamination in patients with COVID-19



Attributable mortality of ventilator-associated pneumonia: a
reappraisal using causal analysis.

Bekaert M, Timsit JF, Vansteelandt S, Depuydt P, Vésin A, Garrouste-Orgeas M,
Decruyenaere J, Clec'h C, Azoulay E, Benoit D; Outcomerea Study Group 2011

http://ajrccm.atsjournals.org/content/184/10/1133/F1.large.jpg
http://ajrccm.atsjournals.org/content/184/10/1133/F2.large.jpg
http://ajrccm.atsjournals.org/content/current
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Planned ancillary analysis of a multicenter retrospective European
cohort.

VAP was diagnosed using clinical, radiological and quantitative
microbiological criteria.

Univariable and multivariable marginal Cox's regression models, with
cause-specific hazard for duration of mechanical ventilation and ICU
stay, were used to compare outcomes between study groups.
Extubation, and ICU discharge alive were considered as events of
interest, and mortality as competing event.
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Assessment of their practice of care, including SDD, and the associated incidence of VAP 

in patients infected with SARS-COV-2 and compared it to current literature. 

A single center retrospective observational study in the University Medical Center of 

Groningen (UMCG), The Netherlands. 

All adult patients consecutively admitted to our ICU between March 2020 and February 

2021 with PCR-confirmed COVID-19 were included. 

Standard care with SDD included microbiological surveillance of respiratory samples, 

throat and rectal swabs at admission, and twice weekly thereafter. 

All patients were retrospectively reviewed for presence of VAP. 

SDD
strategy
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Assessment of the frequency of COVID-19 associated candidemia 
(CAC) in critically ill patients in a tertiary care university medical 
center in Netherlands

ICU, patients with an anticipated admission duration of > 3 days or 
mechanical ventilation for > 2 days receive selective 
decontamination of the gastrointestinal tract (SDD) 

Over a 30-month period (March 2020–November 2021).
.

SDD
strategy

MOUTHPASTE 
Topical polymyxin, tobramycin, and amphotericin B delivered in THROAT

Strict standard precautions

AB IV
A 4-day course of cefuroxime

SUSPENSION
Topical polymyxin, tobramycin, and amphotericin B delivered in GUT

Twice weekly surveillance cultures of throat and rectum 
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D
S
) MOUTHPASTE (whole duration of MV)

Topical polymyxin, tobramycin, and amphotericin B delivered in THROAT
SOD

Strict standard precautions

AB IV
A 5-day course of cefotaxime

SUSPENSION (whole duration of MV)
Topical polymyxin, tobramycin, and amphotericin B delivered in GUT

SDD
strategy

Twice weekly surveillance cultures of throat and rectum 

Nasal
decontamination

Skin 
bathing Once daily chlorhexidine body wash

2% mupirocin ointment intranasally 2/day

RENNES

A retrospective observational study in two French ICUs
(Rennes and Angers University Hospitals) with low
baseline MDRGNB rates to compare the incidence of
VAP with or without routine use of SDD..

All patients with documented COVID-19, mechanically
ventilated for longer than 48 h between the 1st of
January and the 31st of December 2020.

In one centre (Rennes), multiple site decontamination
wasroutinely used SDD.

In the other centre (Angers), no topical antibiotics
were used, and systemic antibiotics were prescribed
only if bacterial infection was suspected, at the
discretion of the attending physician.



178 consecutive patients with critical COVID-19 who required mechanical ventilation in ICU longer than 48 h.



BSI rate was similar between the 2 groups 
(13% vs. 17%).

VAP incidence was lower in the SDD group than in the group without SDD
(9.4 vs. 23.5 per 1000 ventilator days. 



2021

Retrospective, multicentre, national cohort 
study between March 8 and April 30, 2020 in 
16 intensive care units (ICU) in Spain. 

Participants were consecutive adults who 
received invasive mechanical ventilation for 
COVID-19. 

The primary outcomes was 180-day survival 
after hospital admission. 
A predictive model was developed to estimate 
the probability of 180-day mortality.

N = 868



An ancillary analysis of a multicenter retrospective observational 
study in 15 ICUs in western France (COCOREVAP cohort)

3 ICUs used multiple site decontamination (MSD) throughout the 
duration of intuibation
• topical antibiotics four times daily in the oropharynx and the 

gastric tube, 
• Tobramycin, 300/d in Rennes or  gentamicin, 543 mg/day
• Colistine sulfate, 400/d
• Amphotericin B 2g/d

• chlorhexidine body wash once daily
• and a 5-day nasal mupirocin course. 

12 ICUs used standard-care (SC)

AIs were compared between the 3 ICUs using MSD (MSD group) 
and the 12 ICUs using SC (SD group). 
To draw unbiased marginal estimates of exposure effect, a 
propensity-score matched analysis was performed,

2022



2022

There were 34 AIs in the MSD group (2117 patient-days), as compared
with 274 AIs in the SC group (8957 patient-days) (p < 0.001).

MSD was independently associated with a lower risk of AI
(IRR = 0.56 [0.38–0.83]; p = 0.004).

When the same model was used for each site of infection, MSD remained
independently associated with a lower risk of VAP (IRR = 0.52 [0.33–
0.89]; p = 0.005) but not of BSI (IRR = 0.58, [0.25–1.34], p = 0.21).

Hospital mortality was lower in the MSD group (16.9% vs 30.1%, p = 0.017).
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