ORIGINAL CLINICAL REPORT

Nonbronchoscopic Bronchoalveolar Lavage
Improves Respiratory Culture Accuracy in

Critically lll Patients

OBIJECTIVES: Diagnosis of pneumonia is challenging in critically ill, intubated
patients due to limited diagnostic modalities. Endotracheal aspirate (EA) cultures
are standard of care in many ICUs; however, frequent EA contamination leads to
unnecessary antibiotic use. Nonbronchoscopic bronchoalveolar lavage (NBBL)
obtains sterile, alveolar cultures, avoiding contamination. However, paired NBBL
and EA sampling in the setting of a lack of gold standard for airway culture is a
novel approach to improve culture accuracy and limit antibiotic use in the critically
ill patients.

DESIGN: We designed a pilot study to test respiratory culture accuracy be-
tween EA and NBBL. Adult, intubated patients with suspected pneumonia re-
ceived concurrent EA and NBBL cultures by registered respiratory therapists.
Respiratory culture microbiology, cell counts, and antibiotic prescribing practices
were examined.

SETTING: We performed a prospective pilot study at the Cleveland Clinic Main
Campus Medical ICU in Cleveland, Ohio for 22 months from May 2021 through
March 2023.

PATIENTS OR SUBIJECTS: Three hundred forty mechanically ventilated patients
with suspected pneumonia were screened. Two hundred fifty-seven patients were
excluded for severe hypoxia (Fio, > 80% or positive end-expiratory pressure >
12cm HQO), coagulopathy, platelets less than 50,000, hemodynamic instability as
determined by the treating team, and COVID-19 infection to prevent aerosoliza-
tion of the virus.

INTERVENTIONS: All 83 eligible patients were enrolled and underwent concur-
rent EA and NBBL.

MEASUREMENTS AND MAIN RESULTS: More EA cultures (42.17%) were
positive than concurrent NBBL cultures (26.51%, p = 0.049), indicating EA con-
tamination. The odds of EA contamination increased by eight-fold 24 hours after
intubation. EA was also more likely to be contaminated with oral flora when com-
pared with NBBL cultures. There was a trend toward decreased antibiotic use in
patients with positive EA cultures if paired with a negative NBBL culture. Alveolar
immune cell populations were recovered from NBBL samples, indicating suc-
cessful alveolar sampling. There were no major complications from NBBL.

CONCLUSIONS: NBBL is more accurate than EA for respiratory cultures in
critically ill, intubated patients. NBBL provides a safe and effective technique to
sample the alveolar space for both clinical and research purposes.

neumonia is a common and deadly disease in the ICU. Accurate diag-
nosis and timely initiation of appropriate antimicrobial therapy reduce
mortality from pneumonia (1, 2). However, diagnosis of pneumonia
in the ICU is challenging due to limitations of diagnostic modalities (i.e., ra-
diology) and lack of precise biomarkers to distinguish between infiltrates
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Question: Will nonbronchoscopic bronchoalveo-
lar lavage (NBBL) be a better method to obtain res-
piratory cultures than endotracheal aspirate (EA)?

Findings: In this pilot study, we found that the
NBBL was more accurate than EA for identify-
ing a respiratory infection in critically ill, intubated
patients. These findings indicate that NBBL may
be a safe and effective technique to sample the
alveolar space for both clinical and research
PUrposes.

Meaning: Besides practitioners should consider
obtaining NBBL, especially in patients that are
intubated for more than 24 hours, who have a
higher risk of endotracheal tube contamination.

. J

due to pulmonary edema and infectious etiologies.
International guidelines recommend distal quan-
titative respiratory cultures as standard of care for
suspected pneumonia (3). However, in the United
States, diagnostic guidelines for pneumonia in intu-
bated patients come from the 2016 Clinical Practice
Guidelines on ventilator-associated pneumonia by the
Infectious Diseases Society of America (IDSA) and the
American Thoracic Society (ATS), which recommend
endotracheal aspirate (EA) as the first-line respiratory
culture technique, based on low-quality evidence (4).
However, there are numerous problems associated
with EA cultures in diagnosing pneumonia, including
but not limited: 1) to increased risk of contamination,
2) lack of quantitative cultures, and 3) reduced diag-
nostic yield (5).

EAs provide a microbiologic sample near the distal
tip of the endotracheal tube, not from the alveolar
space, and therefore a positive EA culture does not al-
ways indicate pneumonia (6). The literature suggests
that nearly all endotracheal tubes become colonized
with bacteria as early as 24 hours after intubation (7,
8). Additionally, EA cultures are semiquantitative, so
there is no validated diagnostic threshold below which
a positive culture is considered clinically significant.
Given the high mortality associated with untreated
pneumonia, many patients with contaminated EA cul-
tures receive antibiotic therapy. Emerging evidence
suggests that routine use of EA to diagnose pneumonia
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in intubated patients is associated with increased an-
tibiotic prescribing, supporting this concern (9, 10).
Unnecessary antibiotic use has several well-known
consequences, including nephrotoxicity, Clostridioides
difficile colitis, and antibiotic resistance (11).

Invasive lower respiratory sampling with either
nonbronchoscopic bronchoalveolar lavage (NBBL)
or conventional fiberoptic bronchoscopy to diagnose
pneumonia in intubated patients may reduce the risk
of bacterial contamination associated with EA (12).
NBBL is a minimally invasive technique that has been
used to sample the lower airways and alveoli ster-
ilely. NBBL provides several advantages over EA and
fiberoptic bronchoscopy. NBBL provides sterile, quan-
titative cultures with a yield similar to fiberoptic bron-
choscopy at a lower cost (13-15). NBBL is safe and
has been performed in critically ill patients for both
clinical and research use (16-18). Despite these advan-
tages, NBBL is currently not recommended for routine
pneumonia diagnosis given the limited and conflicting
data to support its standard use.

Given the safety and decreased theoretical risk of
yielding colonizing organisms, we sought to explore the
comparison of NBBL to EA to improve respiratory cul-
ture accuracy and reduce the use of unnecessary anti-
biotics in critically ill patients. We hypothesized that
respiratory cultures from NBBL would have less con-
tamination compared with EA, leading to decreased
unnecessary antibiotic use in critically ill patients. To
test our hypothesis, we designed a pilot study compar-
ing concurrent EA and NBBL cultures in mechanically
ventilated patients with suspected pneumonia.

STUDY DESIGN AND METHODS
Study Design

We performed a prospective pilot study at the
Cleveland Clinic Main Campus Medical ICU in
Cleveland, Ohio for 22 months from May 2021
through March 2023. Mechanically ventilated,
COVID-19 negative, adult patients (> 18 yr old)
with clinically suspected pneumonia (fever, leuko-
cytosis, infiltrate on chest imaging, and/or worsen-
ing oxygenation) underwent a concurrent EA and
NBBL by registered respiratory therapists (RRTs).
Patient characteristics were collected. EA and NBBL
culture results were compared and determined to be
concordant or discordant based on positive bacterial
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growth and colony-forming unit (CFU) quantifica-
tion. Ethical approval for this study was granted by the
Cleveland Clinic institutional review board (number
21-413, approval date: May 13, 2022, Study Title:
The Role of Non-Bronchoscopic Bronchoalveolar
Lavage Culture on Antimicrobial Practice Patterns
and Preclinical Evaluation of the Role of TRPV4).
Procedures were followed in accordance with the
ethical standards of the responsible committee on
human experimentation (institutional or regional)
and with the Helsinki Declaration of 1975.

Patients

Three hundred forty mechanically ventilated patients
with suspected pneumonia were screened. Two hun-
dred fifty-seven patients were excluded for severe hy-
poxia (F10, > 80% or positive end-expiratory pressure
> 12cm H,0), coagulopathy, platelets less than 50,000,
hemodynamic instability as determined by the treat-
ing team, and COVID-19 infection to prevent aerosol-
ization of the virus. If patient was on anticoagulation,

the medication was held 2 hours before NBBL. All 83
eligible patients were enrolled and underwent concur-
rent EA and NBBL (Fig. 1).

EA and NBBL Procedure

EA was performed by the RRT according to a standard
technique at the Cleveland Clinic. A Ballard non-
bronchoscopic mini-BAL catheter (Avanos, 5405
Windward Pkwy, Alpharetta, GA 30004, USA) (NBBL)
was performed via the RRT based on previously pub-
lished recommendations (18). Briefly, the RRT blindly
introduced a sterile NBBL catheter through the endo-
tracheal tube, guiding it to the right or left main stem
bronchus. Once the catheter was wedged per Cleveland
Clinic approved protocol, the RRT instilled three ali-
quots of 20 mL of saline with withdrawal of each aliquot
after instillation for a total of 60 mL. Semiquantitative
cultures were performed on EA samples and quanti-
tative cultures were performed on NBBL samples, per
standard practice of the Cleveland Clinic microbiology
laboratory.
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Figure 1. Flow diagram for inclusion/exclusion for enrollment and photograph of mini-BAL catheter used for nonbronchoscopic
bronchoalveolar lavage (NBBL). A, There were a total of 340 patients from the ICU with suspected of pneumonia, based on clinical
criteria (new fever, sputum, infiltrate on chest imaging). Patients were excluded for low platelets, coagulopathy, high ventilator settings,
and hemodynamic instability. Ultimately, 83 patients were enrolled and underwent concurrent endotracheal aspirate (EA) and NBBL
cultures. B, Photograph of Avanos Ballard Mini-BAL catheter used for the NBBLs. PCR = polymerase chain reaction, PEEP = positive

end-expiratory pressure.
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Data

The following data were collected for analysis: dem-
ographic data including age, sex, comorbidities, vari-
ables of the Acute Physiology and Chronic Health
Evaluation III (APACHE III) score, respiratory culture
microbiology, NBBL cell count with differential, du-
ration of antibiotics and antibiotic agent, and hospital
disposition and mortality. EA cultures were considered
positive if there was any microbial growth other than
oral flora. NBBL cultures were considered positive if
there was microbial growth greater than or equal to 10*
CFUs other than oral flora, as recommended by IDSA/
ATS guidelines (4). Oral flora was considered present
and not further speciated if there was growth of oral
flora organisms, as determined by laboratory medi-
cine in the EA or NBBL culture. All laboratory results
were available to the bedside clinician in the electronic
health record.

Outcomes

Our primary outcome was to compare rates of cul-
ture positivity between EA and NBBL. Secondary
outcomes were: 1) to compare rates of oral flora con-
tamination between EA and NBBL, 2) perform a sub-
group analysis of concordant versus discordant EA
and NBBL samples, and 3) confirm NBBL alveolar
sampling with analysis of immune cell populations.
For our subgroup analysis, antibiotic change and du-
ration were compared between those with concordant
negative EA and NBBL cultures (no infection), pos-
itive EA and NBBL cultures (true infection), and
those with EA positive and NBBL negative cultures
(suspected EA contamination) to determine if there
were differences in antibiotic prescribing practices.
Antibiotic change was defined as any change in an-
tibiotic therapy after respiratory culture, including
cessation. Antibiotic cessation was defined as discon-
tinuation of antibiotics within 72 hours after respira-
tory culture.

Statistical Analysis

Demographic variables were collected and described
using sample mean with sp or number with propor-
tion, as appropriate. Fisher exact test determined dif-
ferences in culture positivity and oral flora between
EA and NBBL. Comparison of binary variables, such
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as antibiotic change or cessation, between concordant
and discordant groups was performed using Pearson’s
chi-square test. Continuous variables, such as age,
APACHE III score, endotracheal tube duration, and
antibiotic duration, were compared between negative
EA and NBBL, positive EA and NBBL, and positive EA
and negative NBBL culture groups using one-way anal-
ysis of variance or nonparametric test, as appropriate.
All statistical analysis was performed using GraphPad
Prism, version 8.0.0, for Windows (GraphPad
Software, San Diego, CA, www.graphpad.com). The
level of significance was set at p value of less than 0.05
(two-tailed).

RESULTS

Patient Demographics and Characteristics

A total of 340 patients were screened and 83 patients
were successfully enrolled in the study (Fig. 1).
Patients were assigned to one of three groups based
on EA and NBBL culture results: 1) negative EA and
NBBL (no infection), 2) positive EA and NBBL (true
infection), and 3) positive EA and negative NBBL
(suspected EA contamination). The average age of
the population was 58.53 +14.43 years with 49.4%
temale patients. The average APACHE III score
was 93.66+31.77. Comorbidities of the patients
included diabetes (30.1%), liver failure (16.9%),
immune suppression (15.7%), and malignancy
(9.6%). The in-hospital mortality was 25.3%. The
average age of patients with negative EA and NBBL
cultures was 54.36+13.98 which was significantly
younger than patients with either positive EA and
NBBL (63.62+11.92) or positive EA and negative
NBBL (64.71£16.01, p = 0.0095). Otherwise, there
were no differences in demographics, APACHE III
scores, and comorbidities, with the exception of
liver failure, among patients with concordant versus
discordant EA and NBBL culture results. Similarly,
there were comparable mortality rates across all
groups (Table 1).

Microbiologic Discrepancies Between EA
and NBBL With Evidence of Increased
Contamination in EA Cultures

To first determine if there were respiratory culture
differences between EA and NBBL, we obtained
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TABLE 1.
Baseline Characteristics

Negative EA Positive EA Positive EA,
and NBBL and NBBL Negative NBBL
Total (N = 83) ((CEXY)) (N=21) (N=14)

Age (mean = sp) 58.53+14.43 54.36+£13.83 63.62+11.92 64.71x16.01 0.0095
Sex % female (n) 49.4% (41) 59.6% (28) 42.6% (9) 28.6% (4) 0.0943
Acute Physiology and Chronic 93.66+31.77 93+28.6 99+28.34 91.5+43.7 0.7457

Health Evaluation Ill (mean =+ sb)
Diabetes (n) 30.1% (25) 36.2% (17) 23.8% (5) 21.4% (3) 0.4274
Chronic obstructive pulmonary 27.7% (23) 29.8% (14) 14.3% (3) 42.9% (6) 0.1684

disease (n)
Liver failure (n) 16.9% (14) 27.7% (13) 4.8% (1) 0% (0) 0.012
Immune suppression (n) 15.7% (13) 10.6% (5) 28.6% (6) 14.3% (2) 0.1712
Malignancy (n) 9.6% (8) 12.8% (6) 9.5% (2) 0% (0) 0.3682
Endotracheal tube days (mean +sp) 6.024+7.128 4.340+4.944 8.048+8.599 9.071+£9.515 0.0509
In-hospital mortality (n) 25.3% (21) 23.4% (11) 28.6% (6) 28.6% (4) 0.8689

EA = endotracheal aspirate, NBBL = nonbronchoscopic bronchoalveolar lavage.
Patients were broken into three groups based on EA and NBBL culture results: negative EA and NBBL (no infection), positive EA and
NBBL (true infection), and positive EA, negative NBBL (suspected contamination).

concurrent EA and NBBL from all enrolled patients.
We found 35 positive EA cultures (42.17%) and 22
positive NBBL cultures (26.51%, p = 0.049) (Fig. 24).
Upon comparing EA and NBBL cultures, we found
a total of 15 discordant cultures. Fourteen of 15 of
those discordant cultures had a positive EA culture
and a negative NBBL culture, which were considered
our main discordant group. Of those 14 discordant
EA cultures, the following organisms grew from the
EA: Staphylococcus aureus, Pseudomonas aeruginosa,
Klebsiella pneumoniae, yeast (specific organism not
specified), Citrobacter koseri, Enterobactor species,
Proteus mirabilis, and Serratia marcescens (Fig. 2B).
The one discordant culture with a positive NBBL and
a negative EA grew Streptococcus intermedius in a pa-
tient with necrotizing pneumonia. In this case, the EA
likely failed to identify the cause of this lower respira-
tory tract infection (19).

There was a trend toward longer duration of endo-
tracheal intubation in patients with positive EA and
NBBL (8.048+8.599 d) and positive EA and nega-
tive NBBL (9.071£9.515 d), compared with negative
EA and NBBL (4.340+4.944 d) (Table 1). EA culture
contamination with endotracheal tube colonizers
increased from 3.7% within the first 24 hours of en-
dotracheal intubation to 23.6% after the first 24 hours

Critical Care Explorations

(p = 0.0087), a more than six-fold increase (Fig. 2C).
The likelihood of EA contamination with endotracheal
tube colonizers continues to increase throughout the
duration of intubation (not shown).

Lastly, we sought to stratify the presence of oral
flora between EA and NBBL cultures. We found that
58 EA cultures (69.9%) were contaminated with
oral flora as compared with only 37 NBBL cultures
(44.6%) (p = 0.0016) (Fig. 2D). These data show that
EA and NBBL have significantly discordant cultures
and EA culture positivity with colonizers usually
occurs after 24 hours. In addition, EA cultures more
frequently are colonized with oral flora compared
with NBBL.

Changes in Antibiotic Practices After EA and
NBBL Culture

Next, we assessed if antibiotic practices in the MICU
changed based on EA and NBBL culture results.
Overall, 26 patients (31.3%) had antibiotic change,
13 patients (15.6%) had antibiotic cessation, and the
mean duration of antibiotics after respiratory cul-
ture was 7.4+7.61 days (Fig. 3A). Among patients
with positive EA and NBBL cultures, 12 patients
(57.1%) had antibiotic change, 1 patient (4.8%) had

www.ccejournal.org 5
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Figure 2. Microbiologic data comparing endotracheal aspirate (EA) and nonbronchoscopic bronchoalveolar lavage (NBBL). EA had
significantly more positive cultures when compared with concurrent NBBL cultures (A). List of discordant pathogens from positive EA
and negative NBBL (B). EA contamination increased from 3.7% to 23.6%, a more than eight-fold increase, 24 hours after intubation
(C). There is a trend toward increased EA culture contamination and endotracheal tube (ETT) duration (D). EA had significantly more oral
flora contamination when compared with concurrent NBBL cultures (E).

antibiotic cessation, and the mean duration of anti-
biotics after respiratory culture was 11.55 days *
10.89 (Fig. 3A). Among patients with negative EA
and NBBL cultures, 10 (21.3%) patients had antibi-
otic change, 11 (23.4%) patients had antibiotic ces-
sation, and the mean duration of antibiotics after
respiratory culture was significantly shorter than
those with positive EA and NBBL cultures at 5.76
days £ 5.06 (p = 0.0087) (Fig. 3A). Among patients

6 www.ccejournal.org

with discordant cultures (positive EA and negative
NBBL) 4 patients (28.6%) had antibiotic change,
1 patient (7.1%) had antibiotic cessation, and the
mean duration of antibiotics after respiratory cul-
ture was 6 days + 5.64. This closely resembles the
antibiotic duration seen with negative EA and NBBL
cultures (Fig. 3B). Collectively, these data suggest
that antibiotic practices change with the availability
of NBBL culture results.
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Figure 3. Antibiotic use after respiratory culture. Antibiotic use was compared between the three patient groups, including antibiotic
change, cessation, and overall duration (A). Patients with positive endotracheal aspirate (EA) and negative nonbronchoscopic
bronchoalveolar lavage (NBBL) had an average antibiotic duration similar to that seen with negative EA and NBBL (B).

Major and Minor Complications Observed With
NBBL

There were only 2 patients (2.4%) with bloody secre-
tions in our entire cohort that were all self-limiting.
There were no major complications from NBBL in
our cohort (Supplement Fig. 1, http://links.lww.com/
CCX/B275).

Evidence of Alveolar Immune Cell Populations
From NBBL

To confirm that NBBL provides respiratory culture
samples from the alveolar space, we quantified nucle-
ated cell populations from the NBBL sample. We
found the presence of several alveolar immune cell
populations, including: neutrophils, macrophages,
monocytes, lymphocytes, and eosinophils (Fig. 4).
These data show that the NBBL samples the alveolar
space similar to that of a fiberoptic bronchoscopy as
published (13-15).

DISCUSSION

Accurate diagnosis of pneumoniain criticallyill patients
is challenging, in part due to frequent respiratory

Critical Care Explorations

culture contamination, leading to unnecessary antibi-
otic use. We show herein that lower respiratory tract
culture with NBBL: 1) is less frequently contaminated
than EA, 2) may decrease unnecessary antibiotic use,
3) has minimal complications comparable to what the
literature reports for fiberoptic bronchoscopy, and 4)
samples the alveolar space effectively (20, 21). The lit-
erature on the utility of lower respiratory culture has
been mixed with other groups confirming our findings
(22). We hope our work will bridge the gap between
clinical and research use of NBBL by showing rele-
vance to bedside clinical practice and be a noninvasive,
safe, obtainable sample of the alveolar space to poten-
tially investigate mechanisms of lung injury and repair
in the critically ill patients.

Our data in this pilot study highlight that EA cul-
tures are more frequently positive than NBBL cultures.
We suspect that the increased number of positive EA
cultures is due to contamination by endotracheal tube
colonizers rather than true infection for several rea-
sons: 1) EA cultures are obtained from a nonsterile
site, near the distal tip of the endotracheal tube, 2) al-
though several of these organisms recovered from the
discordant respiratory cultures (positive EA, negative
NBBL) can be pathogens in the right context, they also

www.ccejournal.org 7
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Figure 4. Evidence of alveolar immune cell populations from nonbronchoscopic bronchoalveolar lavage (NBBL). Of the NBBLs with cell
count performed, all demonstrated alveolar immune cells, confirming that NBBL is sampling the alveolar space (A). Composition of the

NBBL cells (B).

have been shown to be endotracheal tube colonizers,
including S. aureus, P. aeruginosa, and K. pneumoniae
(23), and 3) Duration of endotracheal intubation
increased the likelihood of EA contamination with
endotracheal tube colonizers after 24 hours of endo-
tracheal intubation. As shown by us and others, dura-
tion of endotracheal intubation is a risk factor for both
the development of pneumonia and endotracheal tube
colonization (7, 8, 24).

In terms of antibiotic stewardship, we found a trend
toward reduced antibiotic use in patients with a positive
EA if paired with a negative NBBL. This suggests that
NBBL is a possible tool to reduce antibiotic use in ICU
patients with suspected pneumonia. Critics of NBBL
point to the lack of consistent evidence that NBBL
improves mortality, reduces antibiotic use, or improves
length of stay in critically ill patients (25). This skepti-
cism is based on negative randomized controlled trials
from the 1990s to early 2000s (26-30). However, these
trials were conducted before widespread awareness
of the importance of antibiotic stewardship, which
has changed antibiotic prescribing practices (31). The
challenge remains in balancing identifying the correct
organism to ensure effective antibiotics while avoid-
ing false-positive respiratory cultures which lead to
unnecessary and harmful antibiotic use. As further
data support early, broad-spectrum antibiotic use (<
1hr), providers broadly cover organisms that may
not be the culprit (1, 2). Unnecessary continuation of
broad-spectrum antibiotics contributes to emerging
antibiotic resistance, secondary infections including

8 www.ccejournal.org

C. difficile infection, and mortality in our critically ill
population (11).

In many ICUs, NBBL is performed by RRTs, which
has advantages and disadvantages. Advantages of
NBBLs being performed by RRTs include less cost and
physician time, as compared with fiberoptic bronchos-
copy. In addition, NBBL can be performed safely and
efficiently by RRTs, with adequate RRT training and
staffing. Complications related to NBBL are rarely re-
ported in the literature or in our work (Supplement
Fig. 1, http://links.lww.com/CCX/B275) (16-18).
Disadvantages of NBBLs being performed by RRTs in-
clude the need for comprehensive training and peri-
odic simulation training to prevent complications and
NBBL culture contamination. RRT understaffing and
patient care workload may also be potential barriers to
routine NBBLs (32).

In addition to clinical applications, NBBL also has
many research applications. Obtaining remnant sam-
ples from a clinical procedure performed routinely,
such as NBBL, has the potential to further our know-
ledge of molecular pathways that drive disease. Many
biomarker studies in critically ill patients have used
serum biomarkers due to concerns over the safety and
cost of obtaining alveolar samples (33-35). We have
demonstrated that NBBL reaches the alveolar space
and can provide researchers with alveolar immune cell
populations from our NBBL cell counts (Fig. 4). Other
groups have also published the utility of NBBL alve-
olar samples to study biological pathways of lung in-

jury (16).
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Many studies highlight cost differences between
NBBL and fiberoptic bronchoscopy (36). At the
Cleveland Clinic, the cost of NBBL is ~$50 and fiber-
optic bronchoscopy is $100-300. However, there
may be occasions where traditional bronchoscopy
has advantages over NBBL as outlined in the fol-
lowing algorithm (Fig. 5). In the setting: 1) of an

immunocompromised patient, 2) treatment failure,
3) need for comprehensive microbiologic testing, or
4) older (> 24 hr) endotracheal tube, we recommend
an NBBL if there is diffuse infiltrative disease and no
concern for mucous plug. For focal infiltrates or sus-
pected mucus plugging, we recommend fiberoptic
bronchoscopy.

Our study strengthens

Suspected Pneumonia

*  Immunocompromised
*  Treatment Failure

*  Older (>24h) endotracheal tube

EA

1:10/

NBBL

*  Need for comprehensive microbiological testing

* Localized disease
*  Mucus Phg

the literature by further-
ing our understanding of
the appropriate timing and
narrow use of EA and effec-
tiveness of NBBL. However,
there are many limitations.
Unfortunately, there is no
gold standard diagnostic test
for bacterial pneumonia (37,
38). Given the safety of an-
tibiotic discontinuation in
patients with negative lower
respiratory  cultures and
wide clinical availability of
NBBL, we think that com-
parison of NBBL to EA is
clinically valuable (3, 4, 39).
Despite the prospective na-
ture of the study, there are
still  many confounding
variables. One important
confounder is that despite a
negative respiratory culture,
the critically ill patient may
have remained on antibiot-
ics for nonrespiratory infec-
tions. Additionally, practice
variability on use of sterile

ch

catheters for obtaining EA
may have skewed some of

Fiberoptic the results. In addition, RRTs
Bronchoscopy were not performing NBBLs

regularly in the MICU be-
fore this pilot study, there-

fore the cultures performed

Figure 5. Proposed algorithm of obtaining respiratory cultures in the setting of suspected
pneumonia in the critically ill patients. In ICU patients: 1) who are immunocompromised, 2) who
failed antibiotic treatment, 3) who need extensive microbiologic testing, or 4) who are intubated
greater than 24 hours, we suggest nonbronchoscopic bronchoalveolar lavage (NBBL). For
those with localized disease or mucus plugging, we recommend fiberoptic bronchoscopy. EA =

endotracheal aspirate.

Critical Care Explorations

later in the study might more
accurately reflect the lower
respiratory tract. Finally, our
study was overall impacted
by the COVID-19 pandemic.

www.ccejournal.org 9



Jeng et al

In conclusion, in our head-to-head comparison of
EA and NBBL, we find that NBBL is a safe and effec-
tive tool for diagnosing pneumonia and tailoring anti-
biotics in critically ill patients. Our data support that
NBBL more accurately identifies respiratory patho-
gens compared with EA. NBBL may be associated
with decreased antibiotic use in critically ill patients.
However, more data are needed to determine timing
and use of NBBL compared with EA.
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