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Abstract Purpose: In critically ill
patients with acute respiratory failure
(ARF), fiberoptic bronchoscopy and
bronchoalveolar lavage (FOB-BAL)
are important tools in diagnostic
strategies. In nonintubated patients,
the patient’s agitation may lead to
desaturation and compromise the
realization of FOB. The aim of this
study was to assess the feasibility and
safety of target-controlled (TCI) pro-
pofol sedation during FOB-BAL in
nonintubated hypoxemic patients.
Methods: The first end point in our
prospective investigation within an
intensive care unit (ICU) was the
avoidance of endotracheal intubation
within 24 h. Secondary end points
were changes in the PaO2/FiO2 ratio,
hemodynamic stability, patient com-
fort, occurrence of adverse effects,
and quality of FOB. Patients self-
evaluated their comfort after FOB.
Results: Twenty-four FOBs were
performed in 23 patients with ARF.
PaO2/FiO2 before FOB was 181 ± 50
(range 85–286). All patients tolerated

FOB with BAL. None was intubated
during the 2 h after FOB. Loss of
consciousness was obtained with an
effect site concentration of propofol
of 1.49 ± 0.46 lg/mL (range
2.6–0.6). No significant adverse
events occurred. TCI propofol
allowed us to obtain amnesia, patient
comfort, and it did not impair airway
protection. Any hemodynamic chan-
ges observed were modest and
transient. Conclusions: FOB-BAL,
under NIV and TCI with propofol, is
feasible and safe in nonintubated
patients with ARF. The TCI of pro-
pofol during FOB-BAL reduces
patient discomfort with no significant
adverse effects.
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Introduction

Fiberoptic bronchoscopy (FOB) is an important tool for
the diagnosis of pulmonary diseases, especially infectious
pneumonia [1]. In hypoxemic patients, several authors
have shown that performing FOB under noninvasive
ventilation (NIV) can preserve oxygenation [2–5]. The
recent French consensus on NIV recommends performing
FOB under NIV in patients with acute hypoxemic

respiratory failure [6]. Nevertheless, this procedure
remains uncomfortable [7]. In addition, the patient’s
agitation may lead to desaturation and compromise the
realization of FOB [8].

A few studies have evaluated the use of sedation
during FOB, but only in nonhypoxemic patients [7, 9–12].
In this population, by reducing agitation with sedation,
FOB is better tolerated and improves its efficacy [7, 11,
13]. For outpatients, most guidelines [14, 15] recommend
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the use of sedation for bronchoscopy. To our knowledge,
only one study has evaluated the beneficial effect of
sedation during a FOB with bronchoalveolar lavage
(BAL) in hypoxemic patients [16].

By virtue of the specific pharmacodynamic and phar-
macokinetic parameters of propofol, the use of target-
controlled infusion (TCI) is a relevant choice for this kind
of short procedure [17, 18]. TCI is a modern way of
administering anesthetics based on a pharmacokinetic
protocol assisted by a computerized mathematical calcu-
lation of drug concentration. The ‘diprifusor’ TCI system
(DiprifusorTM, Fresenius Vial, Brezins, France) [19] has
been developed as a standardized infusion system to
administer propofol by TCI, and it is now widely used in
clinical practice [17, 20]. TCI allows rapid and precise
adjustment of propofol concentration according to the
clinical response of the patient. Sedation with propofol in
TCI preserves spontaneous ventilation and hemodynamic
parameters [21–24]. We have previously reported the use
of TCI with propofol to achieve adequate compliance
with NIV [24].

Our hypothesis is that sedation by TCI with propofol
is effective and safe in patients with acute hypoxemic
respiratory failure who are undergoing FOB with BAL
under NIV. Sedation could prevent desaturation and help
toleration of FOB. We performed this study to assess the
feasibility and safety of this approach before designing a
randomized controlled study.

Methods

Inclusion criteria were adult patients with acute respira-
tory failure (ARF), as defined by clinical signs of
respiratory failure (polypnea, use of accessory respiratory
muscle), and a PaO2/FiO2 ratio less than 250 under NIV,
who need FOB with BAL for a diagnosis. Exclusion
criteria were contraindications for NIV [6]. Contraindi-
cations specific to the protocol were FOB with envisaged
bronchial biopsies, acute coronary syndrome, thrombo-
penia less than 30 9 109/L despite a platelet transfusion,
coagulation disorders, PaO2/FiO2 ratio less than 80 under
NIV, persistent respiratory acidosis under NIV (pH less
than 7.32), systolic blood pressure below 80 mmHg,
propofol or xylocaine allergy, pregnancy, age less than
18 years or more than 90 years, and weight above
150 kg or below 30 kg.

The experimental protocol was approved by our local
ethics committee. Written informed consent was obtained
from each study participant or their next of kin. Patients
could be included twice provided at least 24 h had
elapsed between the two bronchoscopy procedures.

Between October 2007 and May 2008, all patients in
our medical intensive care unit needing FOB for ARF
were included. FOB was performed by an experienced

respiratory physician. This used NIV and patients
received sedation via TCI with propofol. The design of
the procedure is shown in Fig. 1.

Topical anesthesia of the nose and larynx was per-
formed with 5% lidocaine hydrochloride spray and 2%
lidocaine hydrochloride, respectively.

Patients were placed under NIV before FOB to adapt
to the ventilator and to settle the level of positive end-
expiratory pressure (PEEP) and pressure support (PS).
FiO2 was set to 100% during the procedure. Sedation with
propofol, using TCI (DiprifusorTM, Fresenius Vial,
Brezins, France), was started prior to the FOB. The goal
for defined sedation was an OAA/S level of 4 or 3
(response to verbal stimulation) [25] [Table 1 (ESM)].
The effect site concentration of propofol (Cpt) was ini-
tially set at 0.6 lg/mL and was increased by 0.2-lg/mL
steps until the sedation goal was achieved. FOB was then
performed. The fiberoptic bronchoscope (Olympus IT 30,
Rungis, France) was inserted through the mask and then
through the nose, as shown in Fig. 2. BAL was performed
by wedging the bronchoscope into a subsegment of the
area with the most marked X-ray abnormality. Sterile
physiologic saline solution was infused (3 9 50-mL ali-
quots maximum), and gentle aspiration was performed
after each infusion. BAL fluid (BALF) aliquots were
pooled and immediately processed for cytological exam-
ination and quantitative bacterial cultures.

Sedation was stopped at the end of BAL. All patients
were carefully monitored after FOB. NIV was main-
tained for at least 1 h after FOB, and FiO2 was gradually
decreased until it returned to baseline values.

Time

Fiberoptic bronchoscopy 

Measure 
T0 

Measure 
T1 Measure 

T2 

TCI sedation  Sedation 
titration 

Comfort 
evaluation 

H+1 

NIV 

Fig. 1 Design of procedure. Clinical parameters (respiratory rate,
heart rate, and blood pressure) were recorded at the following
times: before sedation (T0), during sedation but before bronchos-
copy (T1), and 1 h after bronchoscopy (T2). Electrocardiography
and pulse oximetry (SpO2) were continuously monitored through-
out the procedure. Arterial blood samples were collected 15 min
before and at 1 h after the FOB-BAL. Arterial blood gases under
NIV. FOB-BAL fiberoptic bronchoscopy–bronchoalveolar lavage,
NIV noninvasive ventilation, TCI target-controlled infusion
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Criteria for endotracheal intubation

The predetermined criteria for endotracheal intubation
(ETI) are failure to maintain a PaO2/FiO2 ratio greater
than 80 under NIV, the development of conditions
necessitating ETI to protect the airways (e.g., coma or
seizure disorders), or to manage copious tracheal secre-
tions, hemodynamic or ECG instability, or the inability
to correct dyspnea.

Data collection

Simplified Acute Physiological II (SAPS II), demographic
data, and underlying diseases were collected.

Clinical parameters (respiratory rate, heart rate, and
blood pressure) were recorded under NIV just before
sedation (T0), after the beginning of sedation just before
bronchoscopy (T1), and at 1 h after bronchoscopy under
NIV (T2). Electrocardiography, respiratory rate, and pulse
oximetry (SpO2) were continuously monitored throughout
the procedure. Arterial blood samples were collected
under NIV at 15 min before and at 1 h after the FOB.

Volume of BAL aspiration, as a percentage of aliquot
injection, was recorded. The quality of BAL was evalu-
ated by cytological examination.

Any complications, such as hemoptysis, cardiac
arrhythmias, cardiac arrest, over sedation, desaturation
(desaturation was considered if, at any time, the patient’s
SpO2 dropped below 90% for longer than 1 min, or even
before these limits in cases of poor clinical tolerance),
cough, agitation, pneumothorax, and the need for ETI
within 24 h after the bronchoscopy, were recorded.

One hour after FOB, patients self-evaluated their
comfort using a verbal analogous scale (VAS) that
included four closed questions (Table 3).

A diagnostic impact of FOB-BAL was defined as
identification of at least one the pathogens responsible for
pulmonary infiltrates. A therapeutic impact of FOB-BAL
was defined as the addition of a targeted treatment, dis-
continuation of a treatment, or narrowing the spectrum of
antimicrobials.

End points

The first end point was the avoidance of endotracheal
intubation within 24 h. Respiratory failure was attributed
to FOB when ETI was needed during the 6 h after
examination. The physicians involved in this study were
not in charge of the patient studied and did not take part
in their management. The clinical status of the patients
was also evaluated at 24 h after FOB.

The secondary end points were changes in the PaO2/
FiO2 ratio, the maintenance of hemodynamic stability,
patient comfort, the occurrence of adverse effects, and the
quality of FOB, as evaluated by cytological examination
of the aliquots.

Statistical analyses

Statistical analyses were performed using XLstat 2008.2
(Addinsoft�). All baseline data were normally distributed
(Shapiro–Wilk test). Clinical characteristics are reported
as their means ± SDs. For nonsequential values, Stu-
dent’s t test was used for continuous data to compare pre-
and postsession parameters. A p value less than 0.05 was
taken as statistically significant. The results are expressed
as the mean ± 95% CI to improve the clinical signifi-
cance when comparing pre- and postsession parameters.
Nonparametric analysis of variance (Friedman test) and
the Mann–Whitney U test were used for sequential val-
ues. Comfort was evaluated by expressing the responses
of the different modalities as a percentage.

Results

Characteristics of the population before FOB

Between October 2007 and May 2008, 23 consecutives
patients were included and 24 FOBs were performed.
Patient mean age was 60 ±16 years (23–75). The patients’
characteristics are shown in Table 1. Reasons for bron-
choscopy were the presence of new pulmonary infiltrates
in immunocompromised patients (n = 20; 83.3%), sus-
pected malignancy (n = 2; 8.33%), hospital-acquired

Fig. 2 Patient undergoing FOB during NIV. FOB was performed
by introducing the bronchoscope into the nose through the T-seal
adapter and the full-face mask as shown in the picture. The mask
had been secured with headstraps. The face mask was connected to
a mechanical ventilator (not shown). We used a full-face mask
(King Systems�) allowing us to match the nose to the T-seal
adapter aperture
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pneumonia (n = 1; 4.16%), and acute diffuse infiltrative
pneumonia (n = 1; 4.16%).

Twenty patients (83.3%) were receiving immunosup-
pressive therapies. Patients had AIDS (n = 4), renal
transplantation (n = 1), bone marrow transplantation
(n = 3), neutropenia (n = 10), and long-term corticoste-
roid treatment (n = 1). Patients could have several causes
of immunosuppression. Five patients had a hematologic
malignancy or a solid-tumor cancer, without neutropenia,
at the time of FOB. Chronic heart (n = 5) or respiratory
diseases (n = 6) were noted in 11 patients. All patients had
acute hypoxemic respiratory failure and had NIV prior to
the decision to perform bronchoscopy. The mean PaO2/
FiO2 ratio before FOB was 181 ± 50 (85–286) under NIV.

Results

All patients had good tolerance of FOB-BAL. Physio-
logical parameters over the study period are presented in
Table 2.

No patient needed intubation during the 2 h after
FOB. Only one patient (0.41%) required ETI during the
6 h after FOB (for deterioration in respiratory status).
Three additional patients (12.5%) were intubated during
the 24 h after FOB-BAL (one for deterioration in
respiratory status, two for septic shock).

The PaO2/FiO2 ratio increased from 181 ± 50 (range
85–286) at baseline to 211 ± 103 (range 85–502) 1 h
after the procedure (p = 0.95). The great majority of
patients (66.6%) were not intubated during the ICU stay.

Loss of consciousness was obtained with a Cpt of
1.49 ± 0.46 lg/mL (range 2.6–0.6). At this low hypnotic
concentration, no significant adverse events, including
vomiting or apnea, were recorded. SpO2 was monitored
constantly throughout the FOB and dropped below 90%
for longer than 1 min in only one patient. In this case, the
desaturation of oxygen was corrected rapidly by opening
the airway by anterior displacement of the mandible and
by reducing the level of sedation.

We observed a decrease in mean arterial blood pres-
sure, heart rate, and respiratory rate during the procedure,
but these hemodynamic changes were modest and tran-
sient (Table 2). Pressure support 11 ± 3 (range 16–6) and
PEEP 6 ± 1 (range 8–4) were not changed during the
FOB. The average duration of the FOB was 13.5 ± 5.5
(range 5–30). No cases of hemoptysis or pneumothorax
were recorded within 24 h after the bronchoscopy.

The responses from the questionnaire on satisfaction
(Table 3) show that sedation gave satisfactory comfort.
It appears that sedation allows amnesia to be achieved.

Results of FOB

The procedure provided diagnostic or therapeutic infor-
mation for 18 patients (75%). FOB-BAL led to diagnosis of

bacterial infection (6), pneumocystis jirovecci pneumonia
(5), Aspergillosis (1), Candida pneumonia (1), cytomega-
lovirus (CMV) pneumonia (1), human herpes virus 6
(HHV6) infection (3), carcinomatous lymphangitis (1),
alveolar hemorrhage (5), or drug-induced hypersensitivity
pneumonia in one patient. These results led to the intro-
duction or discontinuation of treatment in 12 (50%) cases.

A mean of 44 ± 18 mL (range 80–15) of the 128 ±
34 mL (range 180–40) instilled saline solution was
retrieved (34% yield). After cytological examination, no
BAL was considered ‘‘superficial’’.

Two patients underwent a bronchial biopsy during
FOB for suspected carcinomatous lymphangitis.

Discussion

Despite the development of noninvasive diagnostic tests,
FOB-BAL often remains necessary. As has been well
underlined in the literature, mortality is higher when the
cause of ARF remains undetermined. In an observational

Table 1 Main characteristics of the patients (n = 24 procedures)

Mean ± SD [range]

Demographic data
Age (years) 60 ± 16 [23–75]
Gender ratio (F/M) 4/19
BMI (kg/m2) 24 ± 3 [18–28]

Physiological data
SAPS II 56 ± 14 [30–85]
PaO2/FiO2 (at inclusion under NIV) 181 ± 50 [85–286]
PT (%) 70 ± 19 [39–100]
Platelets (109/mL3) 198 ± 165 [12–580]
Urea (mmol/L) 9 ± 6 [2–24]
Creatinine (lmol/L) 98 ± 56 [35–180]

Underlying diseases and comorbiditiesa

Cardiovascular disease 5 (20.8%)
Ischemic disease 2 (8.3%)
Other diseases 3 (12.5%)

COPD 4 (16.6%)
Restrictive pulmonary disease 2 (8.3%)
Immunocompromised 20 (83.3%)
AIDS 4 (16.6%)
Solid-organ transplantation 1 (4.1%)
Long-term corticoid therapy 1 (4.1%)
Solid cancer (at the end of the ICU stay) 4 (16.6%)
Neutropenia (at inclusion) 10 (41.6%)

Hematological malignancy 13 (45.8%)
Acute leukemia 5 (20.8%)
Non-Hodgkin’s lymphoma 1 (4.1%)
Myeloma 1(4.1%)
Chronic myeloid or lymphocytic leukemia 3 (12.5%)
Allogenic bone marrow transplantation 1 (4.1%)
Autogenic bone marrow transplantation 2 (8.3%)

Anticoagulant 5 (20.8%)
Anti-platelet therapy 4 (16.6%)

AIDS acquired immunodeficiency syndrome, BMI body mass index,
PT prothrombin time, COPD chronic obstructive pulmonary disease
a Values are n (%)
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study, Azoulay et al. [1] showed that, in 148 patients
admitted into 15 French ICUs over a 1-year period, FOB-
BAL was the only conclusive investigation used to obtain
diagnoses in 33.7% of these patients. A recent random-
ized trial concluded that, in hematology and oncology
patients with hypoxemic ARF, FOB is safe when per-
formed in the ICU and should be added to noninvasive
tests if it is feasible early after ICU admission [26]. Thus,
the focus should remain on ways to increase the safety,
patient comfort, and improve results from this type of
examination, and this was the aim of our study.

The tolerance of FOB-BAL in nonintubated patients
with ARF has rarely been studied [16, 27]. Some studies,

with few patients, have reported improved tolerance of
FOB-BAL by use of continuous positive airway pressure
(CPAP) [3, 28] or NIV via face mask [4, 5, 28] or helmet
[2]. Azoulay et al. [1] found that deterioration in respi-
ratory status occurred in 44.8% of patients who underwent
FOB-BAL with high-flow oxygen, but in only 18.7% of
patients who had FOB-BAL with NIV (p = 0.02).
However, despite the recommendations [6], only a
minority of FOBs are carried out under NIV: 16% in
Azoulay et al. study [1] and 19% in an another recent
study [26].

The patient’s agitation may lead to desaturation and
can compromise the realization of FOB. In addition, this
procedure remains uncomfortable. In a recent study, in
patients with stable respiratory failure, Dreher et al. [16]
performed FOB under sedation with midazolam, or
midazolam and alfentanil. The major finding of this study
was that alveolar hypoventilation, as estimated by an
increase in transcutaneous PCO2 (PtcCO2), was sub-
stantial during FOB in both groups. In our study, we did
not monitor PtcCO2, but the examination was performed
under NIV and we did not use opiates. Moreover, we have
previously demonstrated that using TCI of propofol dur-
ing NIV reduces patient discomfort with no significant
effect on respiratory function and improves acceptance of
NIV [24]. Propofol is an anesthetic agent that can be
administered in TCI to maintain a constant concentration
in the target cerebral compartment (Cpt). TCI allows
rapid and precise adjustment of propofol concentration
according to the clinical response of the patient [17].

Our study confirms that TCI sedation with propofol
preserves the patient’s spontaneous ventilation and does
not alter hemodynamic parameters. The rapid recovery of
patients after stopping propofol infusion makes it an
attractive option, particularly in this type of short proce-
dure. Moreover, propofol also has amnesic properties

Table 2 Physiological parameters over the study period (n = 24)

T0 T1 T2

pH 7.44 ± 0.5 [7.42–7.47] Not done 7.44 ± 0.06 [7.41–7.46]
p = 0.4 vs T0

PaO2/FiO2 181 ± 50 [160.1–202.5] Not done 211 ± 103 [167.3–255.1]
p = 0.95 vs T0

PCO2 (kPa) 5.07 ± 0.96 [4.66–5.48] Not done 5.02 ± 1 [4.6–5.45]
p = 0.1 vs T0

SaO2 (%) 95.25 ± 3.45 [93.7–96.7] 98.41 ± 1.41 [97.8–99]
p = 0.109 vs T0

96.37 ± 3.65 [95.8–99]
p = 0.113 vs T0

Respiratory rate (bpm) 25.5 ± 6.7 [22.6–28.3] 23.4 ± 7.2 [20.3–26.4]
p = 0.22 vs T0

24.6 ± 6.7 [21.8–27.5]
p = 0.05 vs T0

Heart rate (bpm) 93 ± 16 [86.2–99.7] 88.9 ± 17 [81.7–96.1]
p \ 0.001* vs T0

93.62 ± 19 [85.6–101.6]
p = 0.28 vs T0

Mean arterial blood pressure (mmHg) 91.8 ± 17.8 [84.3–99.3] 84.35 ± 15.5 [77.8–90.9]
p = 0.02* vs T0

81.95 ± 14.7 [75.7–88.1]
p = 0.29 vs T0

Data are presented as mean ± SD [95% CI]
T0 before sedation and before FOB-BAL, T1 under sedation and NIV before FOB-BAL, T2 1 h after FOB

Table 3 Tolerance of bronchoscopy evaluated by the VAS

VAS Comfort Pain Memories Undergo it again

4 0 0 0 0
3 0 0 0 0
2 3 2 3 6
1 20 22 21 17
0 1 0 0 1

Number of patients in each category (n = 24). One hour after FOB,
the patients self-evaluated their comfort using a verbal analogous
scale (VAS) that included four closed questions, with only one
answer allowed for each question:
1. How did you feel about the fibroscopy? Very uncomfortable (4),
uncomfortable (3), comfortable (2), very comfortable (1), or I don’t
know (0)
2. How would you describe any pain felt during the fibroscopy?
Very intense (4), intense (3), moderated (2), no pain (1), or I don’t
know (0)
3. What do you remember about the fibroscopy? Remember all the
details (4), remember the majority of details (3), remember some
details (2), no memory (1), or I don’t know (0)
4. If it was necessary, would you agree to undergo fibroscopy again
under the same conditions? Certainly not (4), probably not (3),
probably yes (2), certainly yes (1), or I don’t know (0)
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[24, 29]. Amnesia for painful or a very stressful experi-
ence is a very justifiable objective. Probably the good
tolerance of FOB in our group of sedated patients can be
explained by the amnesia (Table 3).

The very low concentration of propofol used
(1.49 ± 0.46 lg/mL) permitted constant patient cooper-
ation and did not compromise spontaneous respiration.
Moreover, the use of sedation did not seem to impair
airway protection. We noted the persistence of a cough
reflex when the fiberoptic went past the vocal cords.

Only four patients (16.6%) needed ETI during the 24 h
after bronchoscopy, and no ETI was performed within 2 h.
This is concordant with recent results, showing that ETI
was performed in 18.7% of a similar group of patients
during the day following bronchoscopy [1]. FOB is usually
associated with alterations in gas exchange. In hypoxemic
intubated patients, FOB is often followed by a 30% drop in
PaO2, with a return to baseline within 2 h [30]. We suggest
that FOB may explain the deterioration in respiratory
status within the first 2 h after the procedure, but partici-
pated only in the respiratory worsening after this time
delay. Support for this hypothesis can be found in studies
of ALI outcomes, in which the intubation rate is close to
that seen in our study [31–33]. In a recent observational
study relating the tolerance of 213 FOB to BAL proce-
dures in nonintubated patients with ARF, Cracco et al. [27]
showed that the factors associated with increased venti-
latory support after FOB were similar to those associated
with severe sepsis or community-acquired pneumonia
(heart rate, respiratory rate, and blood urea concentration).
This suggests that the deterioration in respiratory status
might have been mainly related to the natural course of the
disease, rather than to bronchoscopy. Thus, we can expect
that some patients probably require increased ventilatory
support, even without a bronchoscopy. The impact of FOB
on the need to increase the ventilatory support is unclear.
However, the use of sedation does not seem to increase the
rate of ETI.

Using sedation during bronchoscopic procedures gives
obvious benefits: comfort and amnesia for the patient,
thus allowing the realization of a thorough examination as
confirmed by the quality of the cytological examination of
BALF. This procedure provided diagnostic or therapeutic
information for 18 patients (75%): this is a high rate
compared with the 63.4% in the study by Azoulay et al.

[1]. This good diagnostic yield is probably due to the
strict selection of our patients. Moreover, FOB was per-
formed at ICU admission in 20 cases (80.8%), within 24 h
after ICU admission in two cases (8.3%), and only later
during the ICU stay in two cases (8.3%). We suppose that
comfort brought about by the sedation is part of the
success of this procedure. However, this finding needs to
be objectified in a randomized study.

In our study, 34% of the instilled saline solution was
retrieved vs. 40% in Azoulay et al.’s series [26]. These
results are in line with Maitre et al.’s study [3] in which
they reported that slightly, but significantly, less BALF
was recovered in the CPAP group, although the total
number of cells in this group tended to be larger. There
too, the role of the sedation must be confirmed.

We report results of a pilot study without control
group. Some limitations need to be outlined. First, the
entire procedure must be performed with close patient
monitoring. TCI and FOB must be performed by experi-
enced physicians. Second, the Cpt of propofol is variable
for each patient; thus, it is necessary to carry out a titra-
tion. Thirdly, during the FOB-BAL we did not have any
data apart from SpO2 and scope monitoring. Fourthly,
two unplanned transbronchial biopsies were done.
Finally, the comfort evaluation was done very early after
the end of the procedure.

In summary, FOB-BAL may have an important role in
the diagnostic workup of selected critically ill patients, but
should only be performed after diligent analysis of its risk
and benefits. In high-risk patients, the tolerance of FOB-
BAL can be altered by patient agitation or asynchronism
with the ventilator. The present study shows that FOB with
BAL, under NIV and using TCI with propofol, is feasible
and safe in nonintubated patients with severe hypoxemia.
Within the limits of this noncontrolled study, TCI with
propofol seemed to reduce patient discomfort without
causing any significant adverse effects, and it did not seem
to increase the rate of ETI compared with values in the
literature. Thus, we are now performing a multicentric,
randomized, controlled study with the primary objective
of determining if using TCI with propofol during FOB-
BAL, under NIV, can substantially reduce deep oxygen
desaturation and increase clinical tolerance of FOB
(Clinical Trial.gov; NTC00741949).
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