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ABSTRACT

Introduction Ventilator-associated pneumonia (VAP)
remains the leading cause of infections treated in

the intensive care units (ICU). In a personalised care
approach, we hypothesise that the duration of treatment
of VAP can be reduced in function of the response to
treatment.

Methods and analysis The Antimicrobial Stewardship
for Ventilator-Associated Pneumonia in Intensive Care
(ASPIC) trial is a pragmatic national multicentre, phase

lll, non-inferiority, comparative randomised (1:1) single-
blinded clinical trial. Five hundred and ninety adult patients
hospitalised in 24 French ICU with a microbiologically
confirmed first episode of VAP that received appropriate
empirical antibiotic therapy will be included. They will

be randomly allocated to standard management with
duration of appropriate antibiotic fixed for 7 days according
to international guidelines or antimicrobial stewardship
based on daily clinical assessment of clinical cure. The
assessment of clinical cure will be repeated daily until at
least three criteria of clinical cure are met, allowing the
discontinuation of antibiotic therapy in experimental group.
The primary endpoint is a composite endpoint combining
of all-cause mortality measured at day 28, treatment
failure or new episode of microbiologically confirmed VAP
until day 28.

The aim of the study is to demonstrate that a strategy to
reduce the duration of antibiotic therapy for VAP based

on clinical assessment is safe could lead to changes in
practice as part of a personalised therapeutic approach, by
reducing exposure to antibiotics and their side effects.
Ethics and dissemination The ASPIC trial has been
approved by the French regulatory agency (Agence
Nationale de Sécurité du Médicament et des Produits

de Santé, ANSM; EUDRACT number 2021-002197-78,

19 August 2021) and an independent ethics committee
the Comité de Protection des Personnes lle-de-France

Il (CNRIPH : 21.03.25.60729, 10 October 2021) for the
study protocol (version ASPIC—1.3; 03 September 2021)
for all study centres. Participant recruitment is scheduled
to begin in 2022. Results will be published in international
peer-reviewed medical journals.

Trial registration number NCT05124977.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= High-quality methodology using randomised con-
trolled trial (RCT) design that will provide a high-
level of evidence on antimicrobial stewardship for
management of ventilator-associated pneumonia
antibiotic strategy.

= First RCT conducting in Europe assessing the value
of clinical cure criteria (‘STOP criteria’) supported by
an international expert panel to develop an antimi-
crobial stewardship strategy.

= (lass of antibiotics prescription not imposed by the
protocol, in a pragmatic approach and in order to
maximise the external validity of the results.

= Risk of poor adherence of investigator team to ex-
perimental strategy, which could lead to absence of
antibiotic discontinuation even if ‘STOP’ criteria are
met.

INTRODUCTION
Reduction of use of antibiotics is a major
point to control antimicrobial resistance
in intensive care unit (ICU).! Ventilator-
associated pneumonia (VAP) is the first cause
of healthcare-associated infections in ICU and
more than half of antibiotics prescriptions in
ICU are due to respiratory tract infections.” >
The association between increase in antibi-
otic consumption and resistance emergence
has been well documented for all patients
admitted to the ICU who received antibiotic
treatment and for patients treated for VAP.*
In the last few years, the concept of anti-
microbial stewardship (ASP) has been devel-
oped. It refers to programmes, education,
interventions that aim to optimise antibiotic
use.” The review by Dyar et alreports different
definitions of ASP used in the literature.® ASP
refers to the responsible use of antimicrobials
by healthcare professionals, and more specif-
ically, to selection of the most appropriate
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antibiotic, duration, dose and route of administration for
a given patient with a demonstrated or suspected infec-
tion.”®

For VAP treatment, international guidelines”" strongly
recommend a 7-day course of antibiotic therapy rather
than a longer duration but underline that ‘there are situ-
ations in which a shorter or longer duration of antibiotics
may be indicated, depending on the rate of improvement
of clinical, radiologic and laboratory parameters’. In the
absence of very specific situations (severe immunodepres-
sion, abscessed pneumonia, necrotising pneumonia), it is
recommended not to exceed the duration of antibiotic
therapy by more than 7-8days. These recommendations
are based on the concordant results of two meta-analyses
that compared two treatment durations: 7-8 days versus
longer durations.'*"?

Recently, Weiss et al** poled a panel of international
experts to develop consensus criteria to evaluate the clin-
ical response to antibiotic treatment for hospital-acquired
pneumonia and VAP. In this work, various innovative
concepts are developed. First, the experts agree that the
criteria usually used in the literature to characterise the
suspicion of VAP are weighted differently. According to
the experts, among nine selected criteria, the first four
criteria with the most significant impact were: (1) wors-
ening of gas exchange, (2) hypotension/vasopressor
requirement, (3) temperature abnormalities (fever or
hypothermia), (4) purulent tracheal secretions (rated
ex-aequo with temperature abnormalities). Logically, less
specific signs (hyperleukocytosis, encephalopathy, auscul-
tatory abnormalities) were ranked lower.

According to the experts, when these criteria regress
or disappear, they are, therefore, considered associated
with clinical cure of VAP. Considering the small differ-
ences in the relative weights of each criterion, it seems
reasonable to consider that the association of at least 3
of these criteria is necessary to consider a clinical cure.
To date, no prospective evaluation of the robustness of
these criteria to guide antimicrobial treatment duration
has been performed.

The Antimicrobial Stewardship for Ventilator Associ-
ated Pneumonia in Intensive Care (ASPIC) study aims
at investigating whether an ASP for microbiologically
proven VAP based on daily assessment of clinical cure
and antimicrobial discontinuation, if it is obtained, would
be non-inferior to standard management in terms of all-
cause mortality (ACM), treatment failure or occurrence
of new episode of VAP before day 28.

METHODS AND ANALYSIS

Study design

This study is a pragmatic, national, multicentre, phase III,
single-blinded, non-inferiority comparative randomised
clinical trial comparing two therapeutic strategies for
microbiologically proven VAP on the basis of two parallel
arms:

» Experimental group: ASP based on daily clinical
assessment of clinical cure. Discontinuation of appro-
priate antibiotic therapy is made if clinical cure (daily
assessment) criteria of VAP are met.

» Control group: standard management: duration of
7 full days (7 times consecutive 24hours) of appro-
priate antibiotic therapy according to VAP guidelines.
In the control group, clinical cure assessment will be
performed daily by the intensivist in charge of the
patient but the antibiotic therapy will not be discon-
tinued until 7days whatever the clinical cure.

The trial overview is summarised in figure 1. We
report here the study protocol according to theStandard
Protocol Items: Recommendations for interventional
Trials statement."”

Definitions

Appropriate empirical antibiotic therapy: the empirical

antibiotic therapy is defined as appropriate if all the VAP

causative pathogens are susceptible (in vitro) to at least
one molecule of the empirical treatment. Empirical anti-
biotic therapy is defined as inappropriate if at least one
causative bacteria is resistant (in vitro) to the empirical
treatment.

Definitive diagnosis of VAP is defined, in accordance
with international guidelines, by the association of:

» Mechanical ventilation (MV) requirement for more
than 48 hours.

» New pulmonary infiltrate of strongly suspected infec-
tious origin.

» Worsening oxygenation.

» Purulent tracheal secretions and at least 1 of the
following criteria within the 24 hours prior to the first
dose of antibiotic therapy: (1) fever (body tempera-
ture >38.3°C) or hypothermia (body temperature
<35°C), (2) white blood cell count >10000 cells/mm?
or <4000 cells/ mm?.

» microbiological criteria (positive quantitative culture
of a lower respiratory tract (LRT): bronchoalve-
olar lavage fluid (positivity threshold >10* colony-
forming units/mL) or plugged telescopic catheter
(PTC) (threshold >10? colony-forming units/mL) or
quantitative endotracheal aspirate distal pulmonary
secretion samples (significant threshold >10° colony-
forming units/mL).

Clinical cure

» Complete resolution of at least three or four clinical
signs and/of symptoms of VAP, according the STOP
algorithm (items: purulent Secretions, body Temper-
ature, Oxygenation, systolic blood Pressure—see
figure 2). AND

» No additional antibiotic therapy required for VAP
treatment AND.

» Patient is alive.

Treatment failure defined by signs of VAP within 72
hours after the end antibiotic treatment at the test of cure
visit
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Figure 1

Superinfection: isolation of a pathogen, other than
the causative baseline pathogen, from an LRT specimen
obtained in a subject with signs and symptoms of VAP
developed during antibiotic treatment.

Persistence: continued presence of the original caus-
ative baseline pathogen (s) from an LRT culture obtained
between EOT and 72 after EOT.

New VAP: new episode of microbiologically docu-
mented VAP from 72 hours after the EOT to day 28.

VAP-Recurrence: new VAP due to at least one of the
original causative pathogen(s) found at baseline.

Definitions of treatment failure, persistence, superin-
fection, persistence, VAP recurrence and new VAP are
summarised in figure 3.

Setting

This will be a French multicentre study involving 24
centres. Participants will be recruited in ICU wards during
their hospital stay.

Study population

Participants in ICU wards will be eligible if they fulfilled
following criteria:

Inclusion criteria:

General flowchart of the study. VAP, ventilator-associated pneumonia.

Aged 18 years or more.

Patient under MV.

Microbiologically confirmed diagnosis of first episode
of VAP (see the Definition section).

Initial appropriate (see definitions section) antibiotic
therapy (whether empirical or not).

Written informed consent from the patient or a legal
representative if appropriate. If absence of a legal
representative, the patient can be included following
an emergency procedure.

Exclusion criteria:

4
>

Patient under selective bowel decontamination.
Concomitant extra-respiratory infection requiring
antibiotic therapy at inclusion.

Inclusion in another experimental study on ASP.
Moribund at admission SAPS>80).

Thoracic trauma with Abbreviated Injury Scale thorax
>3.

Severely immunocompromised patients: congenital
immunodeficiency, neutropenia (<0.5G/L), leuco-
penia (<1G/L), acute hematologic malignancy or
stem cell transplant, HIV infection with CD4 count
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Figure 2 Criteria of clinical cure and criteria for discontinuation of antibiotic therapy in experimental arm. *Compared to the
day of initiation of antibiotic therapy. VAP: ventilator-associated pneumonia.

below 200/mm® immunosuppressive therapy or
long-term corticosteroid therapy >0.5mg/kg.

» VAP due to: Pseudomonas aeruginosa, carbapenem-
resistant  Acinetobacter spp, carbapenem-resistant
Enterobacterales.

» Bacterial VAP occurring in the context of coinfection
of COVID-19 or other viral VAP (confirmed by reverse
transcription-PCR).

» Patients with empyema, necrotising and abscessed
pneumonia.

» Pregnant women.

» No health insurance coverage.

At least one of
causative
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Persistence
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Figure 3 Description of microbiological categories of
outcomes in relation to time of occurrence of new episode of
VAP after inclusion adapted from Bai et al.2° VAP: ventilator-
associated pneumonia.

Recruitment

The screening will aim at identifying patients hospitalised
in ICU who underwent an LRT sample because a VAP was
suspected. During this period, management of patients is
similar to usual care with clinical, biological and radiolog-
ical assessments. After microbiological diagnosis confir-
mation and reception of antibiotic susceptibility testing
(AST) proving that the initial empirical antibiotic therapy
was appropriate, eligible patient will be offered partici-
pation in the trial. Written informed consent would be
obtained by the investigator or by a physician repre-
senting the investigator, from all patients, their next of
kin, as appropriate, accordingly to French regulatory
agency authorisation (see Methods section for obtaining
information and consent from research participants).

Treatment allocation and randomisation

Participants will be randomised (day 1) with a 1:1 ratio
to either ASP-guided antibiotic therapy strategy (experi-
mental group) or standard management (control group)
using a computer-generated randomisation scheme of
various-sized blocks, through an internet centralised
randomisation service running 24hours/24hours.
Random block sizes proportional to the number of groups
will be generated using a prespecified maximum blindly
from the investigators. Permuted block technique will be
used to assign treatment within the various-sized blocks.
Randomisation will be stratified by centre. The rando-
misation scheme will be generated by a statistician who
is not involved in any other aspect of the study, and all
researchers will be blinded to block size(s) and randomis-
ation list to avoid prediction of future patient’s allocation.

4
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Table 1 Choice of empirical antibiotic therapy according to
current French guidelines'’

Situations

Early VAP Amoxillin+clavulanic acid
<5th day after admission OR

and absence of: 3rd cephalosporin

» septic shock

» risk factor* of MDR

Therapeutic agent

Early VAP Amoxillicin+clavulanicacid OR
<5th day after admission  3rd cephalosporin
AND AND aminosid

» septic shock
» absence of risk factor*
of MDR

Delayed VAP

>5th day of admission
Or other risk factor* non-
fermenting GNB

Ceftazidim OR cefepim OR
piperacillin+tazobactam (in
absence of known carriage

of MDR) OR imipenem or
meropenem (if known carriage
of MDR)

AND amikacin or ciprofloxacin

Risk factort of SAMR Vancomycin OR linezolid

*Prior intravenous antibiotic use within 90 day, septic shock

at time of VAP, ARDS preceding pneumonia, 5 or more days

of hospitalisation prior to the occurrence of VAP, acute renal
replacement therapy prior to VAP onset.

TIf local prevalence of SAMR is elevated, recent colonisation to
SAMR, chronic cutaneous lesion, chronic dialysis.

ARDS, Acute Respiratory Distress Syndrome; GNB, Gram-negative
Bacilli; SAMR, Staphyococcus aureus methicillin resistant; VAP,
ventilator-associated pneumonia.

Allocation concealment will be ensured, as the service will
not release the randomisation code until the patient has
been recruited into the trial.

Blinding

This study will be single blinded. Participants will not
be informed of their group allocation. Blinding will be
ensured as most patients will be either sedated (within
standard of care) or unable to have appropriate discus-
sions with investigational team for the duration of the
experimental at study. The statistician conducting the
data analysis will also be blinded to group allocation. The
medical staff cannot be blinded to the randomisation arm
due to the nature of experimental design and our choice
to evaluate this strategy in real-life clinical practice condi-
tions. If the patient is transferred to another clinical ward
or leave the hospital during the 3-month follow-up, other
healthcare professionals involved in their management
will not be made aware of the randomisation arm.

Study procedures

A pragmatic approach will be followed and wusual
patient management recommended by international
guidelines”™" will be provided in participating ICUs. In
particular, the choice of antibiotic therapy will be left

at investigator discretion (according to current French

guidelines," table 1).

In the experimental group, the ICU physician will
discontinue the antibiotic therapy as soon as clinical cure
criteria of VAP are met. Minimal duration of appropriate
antibiotic treatment will be 3days (including empirical
antibiotic therapy). After 72 hours (usual delay to receive
AST results) of appropriate antibiotic treatment, the
assessment of clinical cure will be performed daily based
on four criteria:

» Regression or the decreased abundance of purulent
tracheal secretions.

» Absence of fever or hypothermia.

» Improvement of oxygenation (assessed by increase of
PaO2/FiO2 ratio and PaO2/FiO2 >150).

» Absence of arterial hypotension (hypotension is
defined by mean arterial pressure <70mm Hg'®'") or
decreased need for epinephrine or norepinephrine
by at least 0.1pg/kg/min compared with baseline
(day of inclusion).

This assessment will be repeated daily until at least 3
of the 4 criteria are met, that is, the patient is considered
clinically cured, thereby allowing the discontinuation of
antibiotic therapy.

A daily phone hotline, provided by coordinating inves-
tigator’s team, will be accessible to investigators for multi-
disciplinary validation of antibiotic discontinuation in
patients included in the experimental group.

For control group, duration of antibiotic therapy will
be at least seven full days (since the initiation of empirical
antibiotic therapy), whatever clinical assessment.

For both groups, in case of non-clinical recovery
after seven full days (treatment failure) and/or in case
of suspicion of new VAP during treatment (superinfec-
tion), a new LRT sampling will be performed, and a new
antibiotic therapy will be initiated. In case of new VAP,
patients will be treated according to the usual practices
of the centre.

Following data will be collected daily from day 2 to
day 28 or to ICU discharge in participants from both
arms: vital status, ventilation status, PaO, and FiO, (if
ventilated), temperature, tracheal secretions, blood
pressure, use and dose of vasopressors, data on any
infection throughout study period (infection site, bacte-
riological documentation, number of days of antibiotic
therapy), antibiotic use (molecule; dosage; duration of
treatment).

Additional data will be collected daily from day 2 to day
8: clinical assessment, focused pulmonary examination,
laboratory assessment (usual tests, biochemical, haemato-
logical), radiological evaluation (chest X-ray/CT scan), if
performed as part of usual care.

Rectal swabbing for collection of data on colonisation
or acquisition of multidrug resistant (MDR) bacteria will
be performed at ICU admission and weekly until ICU
discharge as part as usual care.

All participants will be followed up to day 90 with vital
status assessment.
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Outcomes

The primary endpoint will be a composite of:

1. ACM measured at day 28 after initiation of therapy OR.

2. Treatment failure defined by signs of VAP within 72
hours after the end antibiotic treatment at the test of
cure visit OR.

3. New episode of microbiologically confirmed VAP from
72 hours after the end of antibiotic treatment to day 28
after initiation of VAP antibiotic treatment.

To avoid interpretation bias for the primary outcome,
clinical and microbiological records of all participants
will be reviewed by adjudication committee composed
with two experts in order to evaluate the presence of (1)
clinical cure, (2) treatment failure and (3) new episode
of VAP. This evaluation will be performed blindly from
the randomisation group and from the interpretation of
the investigation team, according to predefined criteria
(see the Definition section). The adjudication committee
will be composed of study investigators (including scien-
tific committee of ASPIC). Each member will review the
primary endpoints criteria of a subgroup of patients that
were not enrolled in its centre.

Secondary endpoints will be: day 28 ACM, propor-
tion of treatment failure and of new episode of VAP; the
number of antibiotic free days alive from initiation of VAP
antibiotic therapy to day 28; the duration of invasive MV;
the length of ICU stay, defined by the number of days
between inclusion and ICU discharge or in-ICU death;
the proportion of VAP recurrence assessed by the inten-
sivist; the antibiotic related side effects; the proportion
of acquisition of MDR bacteria (defined as the identifi-
cation of an MDR bacteria carriage not present at admis-
sion); the proportion of protocol deviation, that is, lack
of antibiotic therapy discontinuation despite a fulfilment
of clinical cure definition in the experimental group;
the total cumulative costs of antibiotics and incremental
cost-effectiveness ratio and the Desirability of Outcome
Ranking (DOOR) and the Response Adjusted for Dura-
tion of Antibiotic Risk (RADAR) for each strategy (exper-
imental and control groups) M8

All trial participants will be ranked with respect to the
desirability of their overall outcome and the distributions
of DOORs will be compared between strategies. Overall
clinical outcomes at day 28 will be ranked from most to
least desirable as followed:

1. Survival, clinical cure.

2. Survival, new pulmonary infection.

3. Death.

In RADAR analyses, patients will be ranked overall clin-
ical outcome, but in case of ex-aequo, the patient with
a shorter duration of antibiotic use will receive a higher
rank.

Sample size justification

Assuming that 25% of the patients will encountered
ACM, treatment failure or occurrence of new episode of
VAP before day 28 in the control arm," 590 subjects (295
per arm) are needed to establish non-inferiority with the

absolute difference of death, treatment failure or occur-
rence of new episode of VAP does not exceed 10% (non-
inferiority margin) between experimental and control
arms with a power of 80%, a type I error (alpha) of 2.5%.

A non-inferiority margin of 10% was chosen taking
into account the methodological data applied to the
randomised controlled trials dedicated to VAP. According
to European medicines Agency (https://www.ema.
europa.eu/en/addendum-note-guidance-evaluation-
medicinal-products-indicated-treatment-bacterial-infec-
tions-0), the suggested non-inferiority margin should not
exceed—12.5% for clinical outcome documented at a
Test-of-Cure visit. In this recommendation, the margin of
12.5% does not include mortality.

In a published study (ASPECT)* designed to show
non-inferiority for the primary endpoint in the intention-
to-treat population, with a 10% non-inferiority margin
to achieve 90% power at a one-sided significance level
of 0.025 (based on regulatory agency guidance and
assuming a 28-day ACM rate of 20% in both groups).

Data analysis plan

The primary analysis will be performed on the intention-

to-treat population.”” The 95% CI of the difference in

proportions of all-cause death, treatment failure or
occurrence of new episode of VAP observed between the
two groups will be estimated. This CI will be compared
with the non-inferiority margin of 10%. If the lower limit
of the CI of the difference in proportions is less than or
equal to -10%, then we cannot conclude that the ASP-
based strategy is non-inferior to the reference strategy.
In the opposite case, if the lower limit of the CI is strictly
greater than 10%, then we will conclude that the ASP-
based strategy is non-inferior on ACM, treatment failure
or occurrence of new episode of VAP at day 28 after
inclusion. Sensitivity analysis on per-protocol population
will be performed. All tests of superiority (secondary

objectives) will be two sided with type I error of 5%

and tests of non-inferiority will be one sided with type

I error, 2.5%. All statistical analyses will be performed

using SAS software (SAS Institute, Cary, North Carolina)

V.9.4 or later, or R software (R Foundation for Statistical

Computing, Vienna, Austria. http://www.r-project.org/)

V.4.0 or later.

The primary analysis will also be performed in the
following subgroups of patients:

» Those whose baseline bacteriological samples were
assessed by rapid microbiological technique (germ
identification and AST)

» Patients admitted to ICU for trauma versus other
reasons of admission.

» Patients with early onset VAP (<5 days after ICU admis-
sion) vs late-onset VAP (=5 days after ICU admission).

No strategy of imputation is forecasted in case of
missing data for the primary assessment criterion. Infor-
mation available at time of last follow-up will be taken into
account.

6
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Data collection and management

Data collection will be performed in electronic format.
The statistical software used for data entry will be
CleanWeb; it will fulfil the regulatory requirements
and security norms. Data will be handled according to
the French law. All original records (including consent
forms, reports of suspected unexpected serious adverse
reactions and relevant correspondences) will be archived
at trial sites for 15 years. The cleaned trial database file
will be anonymised and maintained for 15 years. Data
on primary and secondary endpoints will be collected, as
detailed in the Study procedures section and table 2. The
data of this study will be available on reasonable request
from the corresponding author, but it will not be publicly
available due to privacy or ethical restrictions.

Trial status
Recruitment of participants started in October 2022 and

the estimated completion date for inclusions is September
2025.

ETHICS AND DISSEMINATION

Legal obligations and approval

Sponsorship has been agreed by Assistance Publique—
Hopitaux de Paris (AP-HP, Clinical Research and Inno-
vation Department) for this interventional research
protocol involving human participants concerning a
health product. AP-HP has obtained the approval of the
French medicine regulatory agency (Agence Nationale
de Sécurité du Médicament et des Produits de Santé,
ANSM; EUDRACT number 2021-002197-78, 19 August
2021) and of the ethics committee (Comité de Protec-
tion des Personnes (CPP) Ile-de-France III (CNRIPH:
21.03.25.60729, 10 October 2021)) for the study protocol
(version ASPIC-1.3; 03 September 2021). The trial will
be carried out in accordance with the Declaration of
Helsinki and the Good Clinical Practice guidelines. Any
substantial modification to the protocol will be sent to the
sponsor, and then to the ANSM and the CPP for approval
before the amendment can be implemented. The infor-
mation sheet and the consent form can be revised if
necessary, particularly if there is a substantial amendment
to the study or if adverse reactions occur. AP-HP is the
owner of the data. The data cannot be used or disclosed
to a third party without its prior permission.

Methods for obtaining information and consent from research
participants

In accordance with Article L.1122-1-1 of the French
Public Health Code, no research will be carried out
without patient free and informed consent, obtained
in writing after the person has been given the informa-
tion specified in Article L.1122-1 of said Code. Written
informed consent will be obtained from all patients,
their next of kin, as appropriate. If patients are unable to
provide informed consent and if neither their next of kin
nor other designated person is available, a procedure for

inclusion in the study in emergency situations would be
applied. A definitive post hoc consent form would be ulti-
mately obtained from patients who survived but had been
initially treated on the basis of the emergency consent.
These procedures have been approved for the ASPIC
trial by the French Commission nationale de l'informa-
tique et des libertés (CNIL, ref MLD/MFI/AR2111748,
18 October 2021).

Patient and public involvement

The patient’s (or next of kin’s) free and informed written
consent will be obtained after a reflection period of at
least 15 min after information, by the investigator or by a
doctor representing the investigator, before enrolment in
the trial, during the baseline visit.

The investigator will specify in the research partici-
pant’s medical file the methods used for obtaining their
consent as well as the methods used for providing infor-
mation with a view to obtaining consent. The investigator
will retain the original signed and dated consent form.

Subjects may exit the study at any time and for any
reason.

Data deposition, quality control and curation

The persons responsible for the quality control of clinical
matters will take all necessary precautions to ensure the
confidentiality of information related to the study partic-
ipants. These persons, as well as the investigators them-
selves, are bound by professional confidentiality. During
or after the research, all data collected about the partici-
pants and sent to the sponsor by the investigators (or any
other specialised collaborators) will be anonymised.

In any case of premature withdrawals and exits, the
investigator must provide their reason(s) and try to
collect primary endpoint, secondary endpoints and safety
assessment, if the participant agrees. If a participant exits
the study prematurely or withdraws consent, any data
collected prior to the date of premature exit may still be
used excepted if the participant refuses it in writing.

The research data will be collected and monitored
using an electronic Case Report Form e(CRF) through
CleanWEB Electronic Observation Book and will be
centralised on a server hosted by the AP-HP Operation
Department.

Research staft of the Clinical Trial Unit will work with
local investigators to obtain data that are as complete and
accurate as possible. An independent Clinical Research
Associate appointed by the sponsor will be responsible
for the proper running of the study, for collecting, docu-
menting, recording and reporting all handwritten data,
in accordance with the Standard Operating Procedures
applied within the Clinical Research and Innovation
Department of AP-HP. The investigators agree to accept
the quality assurance audits carried out by the sponsor
as well as the inspections carried out by the competent
authorities. All data, documents and reports may be
subjected to regulatory audits. These audits and inspec-
tions cannot be refused on the grounds of medical
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Table 2 Chronology of the study and procedures

D9 to D27 or

Actions D1 D2 to D8 discharge of hospital D28 D90
Inclusion visit Xg
Verification of inclusion and non-inclusion criteria Xg
Information X,
Written informed consent Xq
Randomisation X,
Pregnancy test Xq
Medical history Xe
Physical examination X X X Xq
Phone call Xq
Chest X-ray/CT-scan Xe Xe
PaO,/FiO, ratio Xe Xe X
Assessment of clinical symptoms of VAP X5
Assessment of clinical recovery of VAP Xc
Start antibiotics X5
Antibiotics X X X
Rectal swab Xe X
Serum creatinin and calculated creatinin X"
clearance
White blood count Xs Xs X
SCORE

ISS

SOFA X

SAPS Il
Assessment of rate of treatment failure and new Xq
episode of VAP
Antibiotic free days Xa
Vital status X Xa

Continued
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Table 2 Continued

D9 to D27 or
Actions D2 to D1 D2 to D8 discharge of hospital D28 D90
Adverse events Xq Xq Xq Xq
Hospital admissions X X Xq Xq

*Creatinin clearance may be performed (Cl_= (urinary creatinin/serum creatinin)*urine volume,, ) as frequently as clinically indicated to guide

appropriate antibiotic therapy in subjects with renal impair.

ISS, Injury Severity Score; SAPS I, Severity Acute Physiology Score; SOFA, Sepsis-related Organ Failure Assessment; VAP, ventilator-
associated pneumonia; X, made in usual care; X, acts added for research.

secrecy. An audit can be carried out at any time by inde-
pendent individuals appointed by the sponsor, aiming at
ensuring the quality of the study, the validity of the results
and compliance with the legislation and regulations in
force. The persons who manage and monitor the study
agree to comply with the sponsor’s audit requirements.
The audit may encompass all stages of the study, from the
development of the protocol to the publication of the
results and the storage of the data used or produced as
part of the study. Sponsor is responsible for access to the
study database.

The investigator will assess the seriousness of each
adverse event, report all serious and non-serious adverse
events in the case report form and assess the causal rela-
tionship of serious adverse events with the study proce-
dures according to the WHO method.

A data monitoring committee is not needed for this
trial as the expected risk for the participant is minimal.

Publication plan

Results will be published in international peer-reviewed
medical journals. Scientific presentations and reports will
be written under the responsibility of the coordinating
investigator of the study with the agreement of the prin-
cipal investigators and the methodologist. The coauthors
of the reports and publications will be the investiga-
tors and clinicians involved, on a pro rata basis of their
contribution in the study as well as the biostatistician and

associated researchers. Rules on publication will follow
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international recommendations.’
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