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Managing Critical Bronchiolitis

David G. Speicher, MD; and Steven L. Shein, MD, FCCM

Critical bronchiolitis is a common PICU diagnosis. It is a clinical diagnosis made in children
younger than 2 years with low-grade fever, respiratory distress, rhinorrhea, cough, and
wheezing. Like many experts, we now consider bronchiolitis to be a syndrome in which some
children have uncomplicated viral disease, some have reversible bronchospasm and inflamma-
tion, and some have secondary bacterial infection. For all children, we routinely obtain a chest
radiograph and basic laboratory tests. For most children, we treat them for uncomplicated viral
disease with supportive care highlighted by thoughtful respiratory support. For most children, this
consists of high-flow nasal cannula oxygen with flows of 1 to 2 L/kg/min and supplemental oxygen
to target oxygen saturations of 92% to 97%. We routinely start enteral nutrition while adminis-
tering oxygen via high-flow nasal cannula. We provide close monitoring and generally are tolerant
of episodes of worsening respiratory distress and instability. We trial racemic epinephrine and
then escalate to positive-pressure ventilation if refractory hypoxemia, encephalopathy (indicative
of hypercarbia), and sustained severe dyspnea with evidence of systemic stress (eg, moderate to
severe tachycardia) develop. On occasion, we treat children with profuse evidence of an asthma
phenotype with bronchodilators and corticosteroids, although recognize that no reliable way ex-
ists to identify such children at the bedside. For children requiring invasive ventilation, we obtain
culture samples of the lower airways shortly after intubation, begin empiric antibiotics, and
complete a course if bacterial pathogens are identified. Ventilation strategies must be personal-
ized based on ventilator parameters and physical examination findings, because signs of both
obstructive and restrictive disease may be present. CHEST 2025; 3(2):100135

KEY WORDS: bronchiolitis; pediatrics; respiratory syncytial virus

Case Report: Part 1
Baby ] is a previously healthy 9-month-old

oxygen administered via high-flow nasal
cannula (HFNC) at 1 L/kg/min of flow and

male infant who sought treatment at an
emergency room with 3 days of low-grade
fever, cough, congestion, and fussiness and
1 day of increased work of breathing. A chest

an F1o, of 30%. A few hours later, he was
transferred to the PICU because of
escalating HFNC settings and frequent
alarms for desaturation, tachypnea, and

radiograph showed perihilar infiltrates,
respiratory syncytial virus was detected, and
a normal saline bolus was administered. He
was admitted to the general floor with

tachycardia.

On PICU admission, his temperature was
38.3 °C and heart rate while calm was 130 to
140 beats/min. Respiration was 70 breaths/

ABBREVIATIONS: HFNC = high-flow nasal cannula; IMV = invasive
mechanical ventilation; IVF = IV fluid; NC = nasal cannula; Spo, =
oxygen saturation
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min with an oxygen saturation (Spo,) of 95% with 2 L/
kg/min of HFNC oxygen with Fio, of 40%. Breath
sounds were coarse bilaterally with good air entry and
diffuse expiratory wheezing. He appeared to be alert,
well perfused, and well hydrated. He had moderate to
severe increased work of breathing while calm with nasal
flaring and suprasternal and subcostal retractions, with
periods of marked increases in work of breathing,
desaturations to 84% to 88%, and tachycardia to 170 to
180 beats/min associated with coughing that resolve
over several minutes.

What Is Bronchiolitis?

Viral bronchiolitis is one the most common diagnoses
among hospitalized children in the United States."
Cases of critical bronchiolitis treated in the PICU
represent 5% to 10% of PICU admissions in the United
States, making it the most common PICU diagnosis.”
Although critical bronchiolitis has been defined based
on a patient’s physical location in the PICU, some
hospitals may use ICU-level respiratory support such as
HENC oxygen administration and CPAP on general
wards, and this review may be applicable to such
patients.” > Historically, seasonal peaks occurred in the
United States each winter, although epidemiologic
factors since the onset of the COVID-19 pandemic
have been atypical and irregular. In 2009, bronchiolitis
accounted for $1.73 billion in charges in the United
States, and the financial burden has increased since that
time, primarily driven by critical bronchiolitis."” The
most common cause of bronchiolitis is respiratory
syncytial virus, followed by rhinovirus and several
other viruses.” Worldwide, tens of thousands of
children die each year of bronchiolitis.” Mortality is
quite low in high-income countries, but it has been
shown that approximately 10% of critically ill patients
with bronchiolitis in the United States have evidence of
post-PICU morbidity.»® Approximately 25% of
children have long-term pulmonary morbidity, and
patients’ parents also may have short-term and longer-

: 1: 9-11
term stressors and morbidity.

How Is Bronchiolitis Diagnosed?

Bronchiolitis is a clinical diagnosis, typically made in
children younger than 2 years with low-grade fevers,
tachypnea, and signs of both upper (rhinorrhea,
congestion, and so on) and lower (wheezing, cough,
and so on) respiratory tract disease.'” After making
this clinical diagnosis, we routinely obtain a chest
radiograph and select laboratory tests if not already
done. Chest radiographs can rule out other causes of
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respiratory distress (eg, congenital heart disease,
foreign body) and may help to personalize therapy
(bronchodilators for hyperinflation and so on). We
routinely test for influenza when it is circulating in
our community to guide antiviral treatment. We
routinely measure serum electrolytes, blood urea
nitrogen, and creatinine to assess hydration and renal
function and to guide IV fluid (IVF) management.
Hyponatremia is associated with worse outcomes,
and isotonic IVF should be standard.'”'* In rare
cases requiring prolonged IVF, repeat measurement
in 24 to 48 hours can evaluate for hyperchloremic
metabolic acidosis, which can worsen tachypnea and
may warrant a change in IVF composition. A CBC
count and inflammatory markers can be helpful to
identify concurrent bacterial infections, although they
may not be needed in uncomplicated cases.
Guidelines for the diagnosis and treatment of
bronchiolitis from expert groups around the globe
are available (Table 1, e-Table 1). These guidelines do
not recommend routine laboratory tests and imaging
for typical inpatients on the general ward, but have
limited applicability to our patients, given the
exclusion of critical patients with bronchiolitis from

much of the supportive evidence.'>"”'*

Is Bronchiolitis a Disease or a Syndrome?

How we manage bronchiolitis is complicated by the
fact that bronchiolitis is diagnosed in children with
varying pathophysiologic features. What long has been
suspected at the bedside has borne out in studies
showing various phenotypes of bronchiolitis associated
with different treatment approaches, illness severities,
and long-term sequalae.'”*' Experts worldwide now
consider bronchiolitis (in clinical practice) to be more
of a clinical syndrome than a single diagnosis, with
variations related to causative virus, host response, and
presence of secondary complications. In our mental
model, some children have uncomplicated viral disease,
some have reversible bronchospasm and inflammation,
and some have secondary bacterial infection. Relatedly,
the same child could receive a diagnosis with any one of
several overlapping terms, such as bronchiolitis,
pneumonia, reactive airway disease, and so on, from
different physicians. We aim to personalize treatment
based on our best understanding of that child’s
pathophysiologic features within the umbrella
diagnosis of bronchiolitis, although evidence-based
ways to identify drug-responsive phenotypes at the
bedside precisely currently are lacking, and thus are a
research priority.
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TABLE 1 | Abridged Recommendations From Expert Guidelines That May Be Pertinent to Critical Bronchiolitis

American Academy of Pediatrics

Canadian Pediatric Society

Australasian Bronchiolitis

National Institute of Health

French Speaking Group for Pediatric

Guideline (2014) (2021) Guideline (2022) and Care Excellence (2021) Intensive and Emergency Care (2023)
Intended population Generally healthy children < Generally healthy Infants < 12 mo who are not | Children < 2y Infants < 12 mo admitted to
2y children < 2y admitted to a PICU a PICU

Diagnostic tests
Chest radiograph

Blood tests

Testing for viruses

Testing for bacteria

Treatments

B-agonist
bronchodilators

“Should not be obtained
routinely”

“Should not be obtained
routinely”

“Routine virologic testing is
not recommended”

“Routine screening for [SBI]
among hospitalized febrile
infants between 30 and
90 days of age is not
justified”

“Should not administer. . . .
One small [PICU] study
showed a small decrease in
inspiratory resistance . . .
accompanied by clinically
significant tachycardia . . .
[which] does not justify . . .
routine [use]”

“not indicated for most
children. . . . Only if
severity or course
suggests alternate
diagnosis”

“Not indicated for most
children”

¢ BG if suspected
impending
respiratory failure

e Na if receiving IV
fluids

“Not indicated for most
children . . . [except]
for infection control
purpose or in high
risk patients . . . [to
prescribe]
Oseltamivir for
influenza”

“Bacterial cultures . . .
may be indicated
based on clinical
judgement”

“Not recommended”

“Not routinely indicated”

“Have no role in
management”

“Has no role in
management . . .
including [for] cohorting
of bronchiolitis patients”

“[Urine] culture may be
considered . .. [iffever]in
an infant < 2 mo of age”

“Do not administer . . .
including [to children]
with a personal or family
history of atopy”

“Do not routinely
perform . . .
[consider] if intensive
care is being
proposed”

“Do not routinely
perform”

¢ BG if suspected
impending respiratory
failure

No recommendation

No recommendation
beyond: “Do not
routinely perform
blood tests”

“Do not use”

“Should not be routinely
performed . . . [unless]
signs of . . . complications
or [alternate] diagnoses”

“No systemic biological
monitoring”

e BG for clinical deterioration

e Na if signs of hyponatremia

“Should probably not be
performed. . . . No
evidence . . . [that it]
allows zoning of patients to
avoid viral spread”

No recommendation

“Should probably not be used
routinely. In some cases, a
therapeutic test could be
considered to avoid
intubation”

(Continued)
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TABLE 1 | (Continued)

Guideline

American Academy of Pediatrics
(2014)

Canadian Pediatric Society
(2021)

Australasian Bronchiolitis
Guideline (2022)

National Institute of Health
and Care Excellence (2021)

French Speaking Group for Pediatric
Intensive and Emergency Care (2023)

Inhaled hypertonic
saline

Inhaled
epinephrine

Corticosteroids

Antibiotics

Oxygen saturation
target

Suctioning

“May administer [to
inpatients] . . . if the
average length of stay is >
72 hours. . . . It has not
been studied in [PICU]”

“Should not administer . . .
except potentially as a
rescue agent in severe
disease”

“Should not administer”

“Should not administer . . .
unless there is
concomitant bacterial
infection, or a strong

suspicion of one. . . . May
be justified in some
children . . . who require
intubation”

> 90%

“Insufficient data to make a
recommendation. . . .
‘Deep suctioning’ may not
be beneficial”

“Not recommended”

“Evidence equivocal . .
. insufficient
evidence to support
its routine use in
admitted patients”

“Not recommended”

“Not recommended . . .

except in cases in
which there is clear
evidence or strong
suspicion of a
secondary bacterial
infection”

= 90%

“Evidence equivocal . .
. [if] performed, it
should be done
superficially and
reasonably
frequently”

“Do not administer”

“Do not administer”

“Do not administer . . .
including [to children]
with a positive response
to beta 2 agonists”

“Do not use”

= 92%

“Not routinely
recommended.
Superficial nasal suction
may be considered in
those with moderate
disease to assist feeding.
Deep nasal suction . . . is
not recommended”

“Do not use”

“Do not use”

“Do not use”

“Do not use”

= 90% if age = 6 wk and
generally healthy, =
92% for others

“Do not routinely
perform. . . .
[Consider if]
respiratory distress or
feeding difficulties
because of upper
airway secretions”

“Should probably not be used
routinely”

“Should probably not be used
routinely. . . . [Consider] a
therapeutic test . . . to
avoid intubation”

“Should probably not be
used”

“Should not be
systematically used but
should be reserved for
suspected pulmonary
superinfection or bacterial
co-infection”

= 92%

No recommendation

(Continued)
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oxygen saturation.

BG = blood gas; HFNC = high-flow nasal cannula; Na = serum sodium level; NIV = noninvasive mechanical ventilation; Spo,

What Is the First-Line Respiratory Support Method
for Bronchiolitis?

The most important element of bronchiolitis care is
adequate, but not excessive, respiratory support. Options
beyond simple nasal cannula (NC) oxygen administration
include HFNC oxygen administration, CPAP, bilevel
positive airway pressure, and invasive mechanical
ventilation (IMV).” HENC is being used with increasing
frequency.”” HFNC heats and humidifies the inspired gas,
which allows higher gas flow rates while maintaining
patient comfort.”’ Its primary mechanism is washout of
the CO,-rich nasopharyngeal gas with oxygen-rich gas,
which improves both oxygenation and ventilation. Other
mechanisms include reducing metabolic work of the
nasopharynx and providing variable, non-dose-
dependent levels of pharyngeal pressure, although
thoracic pressures from HFNC oxygenation are not
substantially higher those generated by NC
administration.”** It is imperative to keep > 50% of the
nares unobstructed to allow washout and to prevent
inadvertent generation of excessive intrathoracic
pressures that can risk pneumothorax. HFNC
oxygenation reduces risk of treatment failure compared
with NC oxygenation, and some observational data
suggest that the former reduces rates of intubation, but
definitive evidence proving it improves clinical outcomes
is not available.””**” HENC oxygenation is easy to set up,
has minimal side effects, is well tolerated with little need
for sedation, allows for freedom of movement, and
enables oral nutrition. Thus, it is our first-line respiratory
support method in nearly all children with critical
bronchiolitis with respiratory failure. We generally use
flows of 1-2 L/kg/min and provide an Fio, of at least 30%,
titrated to maintain Spo, of 92% to 97%. Although some
children with critical bronchiolitis have peak inspiratory
flows of > 2 L/kg/min and thus could benefit from higher
flows, a trial of 3 L/kg/min vs 2 L/kg/min showed no
benefit, and an observational study showed that HFNC
oxygenation works in a dose-dependent fashion with
greatest effects occurring at 1.5 to 2 L/kg/min.”*

The first-line support method used by many intensivists
is CPAP, which can maintain airway patency, can
provide oxygen, and can increase functional residual
capacity.'>”’ The largest direct comparison of CPAP
vs HENC in bronchiolitis demonstrated an increased
fajlure rate with HENC, although a subsequent study by
that group called that result into question.’"** Multiple
other bronchiolitis trials show equivalency between
CPAP and HENC, as did the landmark First-Line
Support for Assistance in Breathing in Children (FIRST-
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ABC) trial, in which bronchiolitis was the most common
condition.”> HFNC is better tolerated, is easier to set up,
and has overall similar effectiveness, which is why we
use it as the first-line method in our PICU.

When Should Respiratory Support Methods Be
Changed?

Regardless of whether HFNC or CPAP is used as the
initial method of support, we evaluate patients for 3
general conditions that prompt a change in method:
refractory hypoxemia (eg, > 60% Fio, to maintain
Spo, = 90%), encephalopathy (as a clinical marker of
significant hypercarbia or hypoperfusion), and sustained
severe dyspnea with evidence of systemic stress (eg,
moderate to severe tachycardia especially when calm).
Blood gas analysis also can be used to assess ventilation,
but hypercarbia that is mild enough to not be detected
clinically may not warrant aggressive maneuvers that
risk adverse events in a generally self-limited disease like
bronchiolitis. In trials comparing HFNC with CPAP,
both methods were used successfully to rescue a child
failing the other, so it is reasonable to try CPAP for a
child failing HFNC, and vice versa.

Our patient, Baby J, was quite tachypneic and distressed
at rest with 2 L/kg/min of oxygen, with periods of severe
distress and vital sign instability. This may prompt some
to escalate support. However, we would not because his
oxygenation was adequate with a modest FiO,, he was
alert, and his heart rate was normal when calm, which
indicates that he was not having a substantial stress
response, despite the increased respiratory effort, and
that the current level of support overall was sufficient.
The downsides of positive pressure ventilation
(especially IMV) far outweigh those of short-term close
monitoring of moderate to severe respiratory distress for
most patients. A key element to this approach is serial
re-evaluation of the patient and discussions with family
and junior bedside staff so they understand what we are
monitoring for. This approach requires favorable staff to
patient ratios like those available in the PICU. Although
many centers use HFNC on the general wards, this has
been associated with increases in use of the method
without clear benefit (and possible prolongation of
hospitalization) and risks acute decompensation in less-
resourced environments.””*”*> When HFNC is used to
treat true respiratory failure (as opposed to respiratory
distress), we believe it should be done only in a PICU.
Developing evidence-based criteria for when, where, and
how best to initiate, monitor, and wean HFNC and
CPAP—including identifying patient factors predictive

6 ARDS and Acute Respiratory Failure

of preferential response to 1 method over the other—
would be a major advance in the field.

How Should HFNC Be Weaned?

It is important to promptly discontinue HFNC when
respiratory failure improves so as not to waste resources,
especially when it is restricted to the PICU. Recently
published quality improvement studies show that
weaning protocols, including rapid discontinuation so-
called holidays, improve clinical outcomes.’® For Baby J,
we would use our local respiratory therapist-driven
protocol of objective assessments every 4 hours using a
proprietary score to decrease flow toward NC and
discontinue HFNC promptly as disease status improves.
Similar to published weaning protocols, we serially
assess vital signs (heart rate, respiratory rate, and Spo,)
and physical examination findings (effort of breathing,
perfusion, and mental status) with a score less than the
assigned threshold for weaning, which is done in 0.5 L/
min/kg increments at our institution.”” Importantly,
children still can have modestly abnormal vital signs,
physical examination findings, or both and still be
weaned successfully; waiting for complete resolution of
all symptoms likely would prolong hospitalization
unnecessarily.

When Should Bronchodilators and Corticosteroids
Be Administered?

None of albuterol, racemic epinephrine, and
corticosteroids are recommended for routine use by
international guidelines. Airways obstruction and
wheezing in bronchiolitis can be caused by any
combination of mucus or debris, edema, and reversible
bronchospasm.” Bronchodilators directly address only
the last of those mechanisms. We consider
bronchodilators for patients who are in moderate to
severe distress with consistent wheeze and prolonged
exhalation. In infants, we preferentially use racemic
epinephrine over albuterol, given that both can improve
reversible bronchospasm by binding to 2 receptors and
can improve clearance of mucus, but only racemic
epinephrine treats airways edema by o receptor-mediated
vasoconstriction. Although use of racemic epinephrine
has not been shown to improve length of stay for
inpatients, a small study in intubated patients showed
that it can improve respiratory system resistance, and a
more recent study supports that racemic epinephrine (in
combination with corticosteroids) may reduce the
duration of respiratory failure.””*' One downside is that
secondary tachycardia limits the use of heart rate as a
marker of overall stability.
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In older children, we are more inclined to use albuterol,
especially when historical factors (eg, eczema, recurrent
wheeze, familial asthma) and acute signs (eg,
hyperinflation) suggestive of an asthma-like phenotype
are present. Some may give such children a diagnosis of
reactive airway disease or critical asthma, while others
would not entertain such diagnoses in children younger
than 2 years. Overall, 10% to 60% of children with a
clinical diagnosis of bronchiolitis have a history of
wheezing.">** This underlies a key issue in the field:
inconsistent eligibility and diagnostic criteria make
applicability of guidelines and research findings
challenging. Notably, chest auscultation before and after
albuterol does not identify children with improved
respiratory system resistance reliably, and thus an
albuterol trial should not be viewed as a gold standard.**

In 1 trial, corticosteroids improved outcomes in patients
with atopy and a history of asthma in first-degree
relatives, although subgroups in other trials with similar
definitions were not similarly drug responsive.*’
Corticosteroids do not improve length of mechanical
ventilation and can impair clearance of respiratory
viruses, although the recent trial mentioned previously
suggests possible efficacy when combined with

bronchodilators.*®

*” In our experience, some children
with a diagnosis of bronchiolitis show immediate
improvements in respiratory status with albuterol and
some children have a clinical status that seems to plateau
and improve only after corticosteroids are initiated. A
major gap in knowledge is how to identify these drug-
responsive children at the bedside given that both
albuterol (60%) and corticosteroids (33%) are used
commonly in children with critical bronchiolitis, but
with use varying markedly among centers
(approximately 20%-90%).*® Until reliable markers are
available, we use these drugs in a small minority of
patients with critical bronchiolitis, generally only in
children with multiple points of evidence of an asthma-
like phenotype.

When Should Antibiotics Be Administered?

In patients who require IMV, the rate of secondary
bacterial pneumonia may be as high as 40%, and we
have shown that empiric antibiotics are associated with
improved outcomes.””” Our current practice is to
culture the lower respiratory tract promptly after
intubation, start antibiotics, and treat with a full course
of pathogen-specific antibiotics only if the culture
analysis results are positive. It is imperative to collect the
endotracheal sample soon after intubation because

chestcc.org

endotracheal tubes quickly can become colonized with
bacteria that may not represent true infection. The
amount of WBCs and the abundance of bacteria in the
endotracheal sample may help to discern infection from
colonization, but to our knowledge, no randomized
trials have established thresholds for either variable that
require treatment. We rarely use antibiotics in patients
who are not intubated unless the evidence of bacterial
pneumonia is very compelling.

How Should Fluids and Nutrition Be Provided?

Modest dehydration is common at presentation and
should be treated with boluses of isotonic fluids;
subsequently, we aim for euvolemia using isotonic fluids
with dextrose and then to institute enteral nutrition as
soon as deemed safe. Fluid overload is associated with
unfavorable outcomes and should be avoided.”’ We
initially withhold enteral feeding in children receiving
noninvasive support. Two possible complications
resulting from oral feeding are aspiration leading to
worsening respiratory status and not having an empty
stomach if intubation is needed. We have allowed select
children receiving HFNC oxygenation to feed orally in
our PICU for years with a very high safety profile, and
our practice has become even more liberal over time.””
Others have reported safely feeding children receiving
CPAP and bilevel positive airway pressure.”””* We find
that children who are 2 to 6 weeks of age or older do not
aspirate at baseline and show interest in feeding can do
so safely while receiving HFNC oxygenation. As soon as
the child’s respiratory trajectory has been established and
progression to intubation is deemed unlikely, we offer
the patient a bottle, usually starting with clear fluids and
then advancing to formula or breast milk. For nearly all
patients with critical bronchiolitis in our PICU, feedings
are started while they are receiving HENC oxygenation,
often after only a few hours of monitoring. Doing so may
improve vital signs and respiratory status.”* We rarely
use nasogastric feeds because babies are obligate nasal
breathers and our approach to oral feeds enables early
enteral nutrition in most children.

Case Report: Part 2

Baby J’s respiratory status worsened over the subsequent
hours. Racemic epinephrine administration showed no
clear benefit. He was switched to CPAP at 7 cm H,O
and then bilevel positive airway pressure with a pressure
support of 8 cm H,0, and a dexmedetomidine infusion
was started because of agitation. After 2 hours, his
temperature was 37.6 °C, heart rate while calm was 170
beats/min, and respiratory rate was 60 breaths/min with
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an Spo, of 91% with bilevel positive airway pressure
with Fio, of 70%. Breath sounds were coarse bilaterally
with decreased air entry, and work of breathing was
moderately to severely increased even after bilevel
positive airway pressure was increased to 20/10 cm H,O.

How Is IMV Used in Bronchiolitis?

IMV is indicated for children with refractory
hypoxemia, hypercarbia, respiratory distress, or a
combination thereof, with noninvasive respiratory
support at settings deemed maximal. Despite
advancements in noninvasive support, IMV is needed
for approximately 10% of patients with critical
bronchiolitis and is associated with increased rates of
morbidity.”>> Severe respiratory failure occurs most
commonly in children with an underlying risk factor,
such as younger age (eg, < 2-4 months), extreme
prematurity, pulmonary hypertension, heart failure,
trisomy 21, and neuromuscular disorders.” The absence
of such a risk factor would make us consider a
complication of bronchiolitis such as secondary bacterial
pneumonia. We would intubate Baby J, given the degree
of hypoxemia and distress, and also initiate antibiotics.

We typically initiate synchronized intermittent
mandatory ventilation with a decelerating-flow pattern
targeting a set tidal volume (ie, pressure-regulated volume
control). We aim for plateau pressures of < 28 to 30 cm
H,0, Spo, of 90% to 96%, and pH of 7.25 to 7.35 to
provide sufficient gas exchange while minimizing
barotrauma, volutrauma, and excess oxygen exposure.
Bronchiolitis was the most common specific disease in the
Oxygenation in Paediatric Intensive Care Units (OXY-
PICU) trial (approximately 37% of patients), in which
children randomized to a lower Spo, target range
achieved modestly improved outcomes compared with a
liberal group whose actual Spo, generally was = 96%.”>
Respiratory mechanics measured by the ventilator can
show signs of restrictive or obstructive disease, or both.”
Ventilation strategies need to be personalized from
ventilator data, chest radiograph results, and physical
examination findings. We find that some children benefit
from high levels of positive end-expiratory pressure
similar to pediatric ARDS (ie, restrictive disease with poor
compliance, high plateau pressures, etc.), and some
benefit from long expiratory times similar to critical
asthma (ie, obstructive disease with prolonged exhalation,
high peak inspiratory pressures with modest plateau
pressures, etc). On average, patients with bronchiolitis are
intubated for 6 days (interquartile range, 4-9 days).*”’
We routinely use continuous fentanyl and

8 ARDS and Acute Respiratory Failure

dexmedetomidine to target mild levels of sedation. We
find neuromuscular antagonists helpful in the youngest
patients, whose small endotracheal tubes can be
obstructed with secretions easily, which can lead to
sudden, often recurrent, cardiorespiratory instability.

Multiple options exist for children who are unable to
oxygenate or ventilate, or both, adequately with on
conventional IMV. These include high-frequency
oscillatory ventilation, high-frequency jet ventilation,
high-frequency percussive ventilation, and
extracorporeal membrane oxygenation. Another option
is to tolerate further permissive hypercarbia (eg, pH of
7.15-7.25), permissive hypoxemia (Spo, of 88%-90%),
high IMV settings (plateau pressure of 30-35 cm H,0),
or a combination thereof for a period to allow the
chance for the child to recover without exposure to risks
associated with nonconventional ventilation and
extracorporeal membrane oxygenation.

We assess extubation readiness daily; perform
spontaneous breathing trials when indicated; and extubate
as early as possible to avoid continued risk of ventilator-
induced lung injury, to reduce sedation exposure, and to
facilitate removal of invasive catheters that risk infection
and thrombosis. A unique indication for intubation in
bronchiolitis is apnea, especially in neonates. In theory,
caffeine could improve apnea, but a placebo-controlled
trial did not show benefit, and we rarely use it.””

Conclusions

Critical bronchiolitis is a constellation of differing
presentations and phenotypes. Each patient requires
individualized treatment strategies to target the
underlying pathophysiologic characteristics, although
evidence-based ways to identify these drug-responsive
phenotypes precisely at the bedside currently are
lacking. In general, most patients can be treated with
titrated HFNC oxygenation, early enteral nutrition as
soon as risk of intubation is thought to be minimal, and
close monitoring, with no need for any inhaled or
systemic medications. Overuse of positive pressure
ventilation (especially IMV) is to be avoided.
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