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REVIEW ARTICLE

Antibiotic therapy in ventilator-associated

tracheobronchitis: a literature review

Terapéutica antibidtica na traqueobronquite associada a

ventilacdo mecanica: uma revisio da literatura

ABSTRACT

The concept of ventilator-associated
tracheobronchitis is controversial; its
definition is not unanimously accepted
and often overlaps with ventilator-
associated  pneumonia.  Ventilator-
associated tracheobronchitis has an
incidence similar to that of ventilator-
associated pneumonia, with a high
prevalence of isolated multiresistant
agents, resulting in an increase in the
time of mechanical ventilation and
hospitalization but without an impact
on mortality., The performance of
quantitative cultures may allow better
diagnosticdefinition of tracheobronchitis
associated with mechanical ventilation,
possibly avoiding the overdiagnosis
of this condition. One of the major
difficulties in differentiating between
ventilator-associated tracheobronchitis
and ventilator-associated pneumonia is
the exclusion of a pulmonary infiltrate
by chest radiography; thoracic computed
tomography, thoracic ultrasonography,
or invasive specimen collection may also
be required. The institution of systemic
antibiotic therapy does not improve the
clinical impact of ventilator-associated
tracheobronchitis,  particularly  in
reducing time of mechanical ventilation,
hospitalization or mortality, despite

the possible reduced progression to
ventilator-associated pneumonia.
However, there are doubts regarding the
methodology used. Thus, considering
the high prevalence of tracheobronchitis
associated with mechanical ventilation,
routine treatment of this condition
would result in high antibiotic usage
benefits. However,
institution  of

without  clear
we  suggest the
antibiotic therapy in patients with
tracheobronchitis  associated ~ with
mechanical ventilation and septic shock
and/or worsening of oxygenation, and
other auxiliary diagnostic tests should
be simultaneously performed to exclude
ventilator-associated pneumonia. This
review provides a better understanding
of the differentiation  between
tracheobronchitis  associated ~ with
mechanical ventilation and pneumonia
associated with mechanical ventilation,
which can significantly decrease the
use of antibiotics in critically ventilated
patients.
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INTRODUCTION

The definition of ventilator-associated tracheobronchitis
(VAT) is not consensual. In patients ventilated for more
than 48 hours, fever with no other cause and/or leukocyte
count > 12,000/uL or < 4.000/puL associated with increased
volume and/or purulence of respiratory secretions and
endotracheal aspirate (ETA) with bacterial growth in
the absence of a new pulmonary infiltrate or progression
of previous infiltrate define this condition."? Some
authors consider the presence of purulent secretions (> 25
neutrophils and < 10 squamous cells per small magnification
field) mandatory,” and the need for cultural examinations
is not consensual.”’ VAT is often considered an alternative
diagnosis of ventilator-associated pneumonia (VAP).®

In this article, we review the published work on the
use of antibiotic therapy in VAT. A search on the PubMed
database was performed with the terms “ventilator”,
“tracheobronchitis”, and “antibiotic” without time
limitations. Manual search of relevant references cited in
the selected papers was also performed. Only articles in
English were considered.

Epidemiology

tracheobronchitis  has an
2,4,6-8

Ventilator-associated
incidence similar to that of VAR®*¢® In a recent meta-
analysis” with 3,362 patients, the incidence of VAT was
11.5%, ranging between 1.4%"? and 16.7%." According
to the literature, it is possible to progress from VAT to
VAR,#68101D and this phenomenon is reported in 12.2%“
to 34% of patients."? A significant overlap between the
two entities was not excluded at the time of diagnosis
of VAT, a situation confirmed by the authors when they
approached the limitations of the studies, namely, the
difficulty in differentiating VAT and VAP by the analysis
of chest radiography“®'" and the non-use of thoracic
computed tomography.®

The prevalence of multiresistant agents implicated in
VAT is high,%'? leading to the early use of broad spectrum
antibiotic therapy.“'? The most frequently isolated agents
are Gram-negative bacteria, mainly including Pseudomonas
aeruginosa, Klebsiella pneumoniae and Escherichia coli.
Equally relevant is the prevalence of Staphylococcus aureus

despite significant variation between different intensive
care units (ICU).“
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Ventilator-associated tracheobronchitis increases the
duration of mechanical ventilation and the length of stay
in the ICU and hospital>*¢1¢111315 possibly because it
hampers ventilatory weaning and extubation? rather
than the subsequent development of pneumonia.? Given
that heavily colonized patients with no infection in clinical
examination did not present significant differences in these
variables,® VAT should be considered an independent
clinical entity."® According to Nseir,” VAT significantly
increases mortality in medical patients possibly due to
subsequent evolution to VAP but this finding has not
been confirmed by other authors.“?

Pathophysiology

Tracheal intubation facilitates the entry of bacteria into
the lower respiratory tract and subsequent colonization.
Some authors"? advocate that a colonization process
will occur from the established equilibrium between the
bacterial virulence factors and the host defense mechanisms,
which may evolve in some cases to VAT with purulent
bronchiolitis associated with high counting of colonies
or to VAP with alveolar pulmonary lesion. In addition,
postmortem studies suggest the existence of a continuum
between the tracheobronchial and pneumonic processes.!”

Diagnosis

The ETA collection for semiquantitative or quantitative
culture examination is suggested by some authors®*®'? as
a strategy that allows a better diagnostic definition of the
VAT. In this context, several studies address the importance
of semiquantitative and quantitative cultures, namely,
regarding the differentiation between heavily colonized
patients and those with tracheobronchitis or pneumonia.
No consensus exists regarding the reference values that
should be used.**'® However, only patients with bacterial
growth > 10°CFU/mL in the ETA have been included in
the last published studies,***1®!V and a good correlation
exists between this threshold and semiquantitative cultures
with moderate growth.” However, there are several centers
where quantitative or semiquantitative cultures are not
routinely used as an integral component of the diagnosis
of VAT,"9 a situation that may lead to an overdiagnosis of
this entity and that limits the extrapolation of results from
clinical trials, most of which involve patient selection
based on quantitative respiratory samples.
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One of the major difficulties in the diagnosis of
VAT is the exclusion of a new pulmonary infiltrate
and consequently the differentiation of VAP. Previous
studies have demonstrated that only 68% of VAP can
be diagnosed by chest X-ray analysis,"” and thoracic
computed  tomography significantly
diagnostic sensitivity by approximately 44%.“" However,
in a recently published multicenter survey,"® 49.2% of
the participating centers reported never considering
this possibility. Considering the frequent overlap of
microbiological criteria in samples collected by ETA,®
the collection of respiratory samples by bronchoalveolar
lavage (BAL) or protected bronchial brush (PBB) may
also be important in the differentiation between VAT and
VAP, namely, by not meeting criteria for the latter entity
(bacterial growth > 10°CFU/mL in PBB or > 10“CFU/
mL in BAL®). The non-use of antibiotics in patients with
negative quantitative cultures collected by these methods
appears to be safe.*'*9

When performed by experienced professionals,
thoracic ultrasound (TUS) also exhibits high sensitivity
and specificity in the diagnosis of community pneumonia
in non-ventilated patients®?® and appears to increase
diagnostic sensitivity in patients with clinical symptoms
consistent with pneumonia and radiography of the chest
not suggestive of this diagnosis.?” In a prospective study
including 99 patients with clinic symptoms and chest X-ray
suggestive of VAP, Mongodi et al.?” evaluated the utility
of TUS in its early diagnosis. They concluded that the
presence of subpleural consolidations and the presence of
dynamic air bronchogram are ultrasound signals that exhibit
high sensitivity and specificity for the diagnosis of VAP

can increase

confirmed by bacterial growth > 10°CFU /mL in BAL or by
clinical criteria if BAL is negative under antibiotic therapy.
In this context, TUS can help differentiate pneumonic from
non-pneumonic infiltrates. However, additional studies are
needed to confirm these results and clarify the usefulness
of TUS in PAV/VAT differentiation, especially in patients
with a chest X-ray not suggestive of VAP,

To treat or not to treat with antibiotics

Table 1 summarizes the studies that addressed the
impact of antibiotic therapy on the clinical course of VAT.

The institution of antibiotic therapy in VAT patients
is not consensual, mainly in relation to its potential
advantages."' The assumptions in favor of this practice
are based on a possible reduction in the time of mechanical
ventilation and hospitalization and more recently in
the reduction of the progression to VAR“® It is unclear
whether these occasional benefits are derived exclusively
from VAT therapy, as it is possible that patients with early
stage VAP are being treated for VAT.®)

There is no evidence in the literature that the institution
ofantibiotic therapy in VAT patients results in a statistically
significant reduction in the time of mechanical ventilation
and hospitalization despite the statistically significant
reduction of the bacterial inoculum.”” The possibility of
antibiotic therapy reducing VAP progression is reported
by some authors.*®!V It is limited not only by the low
accuracy of the chest X-ray in the differentiation between
the two entities but also by the non-use of other auxiliary
diagnostic tests. In addition, the reduction in progression
to documented PAV did not translate into reduced time
for mechanical ventilation, hospitalization or mortality.

Table 1 - Clinical impact of antibiotic therapy in the clinical course of ventilator-associated tracheobronchitis

Quantitative cultures

Study design required for diagnosis

Results

Nseir et al.? Observational prospective, No

single center

Martin-Loeches et al.¥  Observational prospective, Yes
multicenter

Nseir et al.® Observational prospective, Yes
multicenter

Nseir et al.!"" Randomized prospective, Yes
multicenter

Karvouniaris et al."™ Observational prospective, Yes

single center

Nseir et al.!" Observational prospective, Yes

single center

No statistically significant differences in the time of MV, length of stay in the ICU, or
mortality (lower mortality in the medical subgroup of patients)

No statistically significant differences in the time of MV, length of ICU stay, or mortality.
Reduced progression to VAP

Reduced progression to VAP No mention of antibiotic therapy impact on other variables

No statistically significant differences in the time of MV or length of ICU stay. Significant
differences were found for a greater number of days free of MV and reduced mortality in
the ICU due to all causes. Reduced progression to VAP

No statistically significant difference in mortality. No mention of antibiotic therapy
impact on other variables

No statistically significant difference in the time of MV, length of ICU stay, or mortality.

MV - mechanical ventilation; ICU - intensive care unit; VAP - ventilator-associated pneumonia.
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Some studies®'? report a reduction in mortality with
the institution of antibiotic therapy, although only in
specific subgroups of patients® or considering all-cause
mortality."V These findings, which were not reproduced
in other studies,*'*'% are controversial given that we do
not find references in the literature suggesting that VAT
conditions increase mortality regardless of the use of
antibiotic therapy.

Considering the lack of clear benefits described in the
literature, the associated costs, the risk of toxicity and the
potential emergence of multiresistant microorganisms,
we understand that antibiotic therapy should not be
routinely used in patients with VAT despite its high
prevalence. This view is shared by recently published
clinical guidance standards.?® However, antibiotic therapy
should be considered in VAT patients who present with
septic shock and/or worsening of oxygenation and efforts
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should be made to exclude other differential diagnoses,
such as VAPR® a situation that may also permit a reduced
duration of antibiotic therapy.

Despite increasing the time of ventilation and
hospitalization, treatment with systemic antibiotics does
not seem to alter the clinical course of VAT, possibly in
relation to the low antibiotic concentration reached in the
proximal upper airway.?” Therefore, the use of inhaled
antibiotic therapy in such cases has been suggested. In
fact, inhaled antibiotics, providing high concentrations
in the respiratory tract with minimal systemic effects,”
exhibited promising results in the reduction of bacterial
inoculum®? with a possible reduction of the risk of
developing bacterial resistance. These data should be
confirmed in subsequent studies.®**%

In figure 1, an algorithm to approach a patient with
suspected VAT is proposed.

Figure 1 - Algorithm to approach a patient with suspected ventilator-associated tracheobronchitis. ETA - endotracheal aspirate; CFU - colony
forming units; VAP - ventilator-associated pneumonia; CDT - complementary diagnostic tests; CT - computed tomography; TUS - thoracic ultrasonography; BAL - bronchoalveolar

lavage; PBB - protected bronchial brush; VAT - ventilator-associated tracheobronchitis.
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CONCLUSION

Respiratory infections account for half of the
antibiotic prescriptions in intensive care. Although
some authors recommend the use of antibiotic therapy
in ventilator-associated tracheobronchitis to reduce
eventual progression to ventilator-associated pneumonia,
the methodology used does not exclude a significant
diagnostic overlap. Furthermore, its use does not lead to a
statistically significant reduction in mechanical ventilation
time, length of hospital stay, or mortality.

Considering the high prevalence of ventilator-associated
tracheobronchitis and the consequent significant antibiotic
prescription associated with its routine treatment, we
suggest that antibiotic therapy should be considered only for
patients with ventilator-associated tracheobronchitis with

septic shock and/or oxygenation deficiency. In these cases,
given that the probability of being ventilator-associated
pneumonia is high, we suggest the use of other diagnostic
auxiliary exams for its exclusion.

Considering the limitations of the published studies,
additional studies are needed with differentiating criteria
between the two entities that exclude a significant
diagnostic overlap to reliably evaluate the possible benefit
of systemic antibiotic therapy in ventilator-associated
tracheobronchitis.
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RESUMO

O conceito de traqueobronquite associada a ventilagio
mecinica é controverso, e sua definicio nio é unanimemente
aceita, sobrepondo-se, muitas vezes, & da pneumonia associada
a ventilagio mecinica. A traqueobronquite associada a ventila-
¢3o mecinica tem incidéncia semelhante 4 da pneumonia asso-
ciada a ventilagio mecanica, com elevada prevaléncia de agen-
tes multirresistentes isolados, condicionando um aumento do
tempo de ventilagio mecinica e de internagdo, ainda que sem
impacto na mortalidade. A realizagdo de culturas quantitativas
pode permitir melhor defini¢io diagndstica da traqueobronqui-
te associada A ventilagio mecinica, possivelmente evitando o
sobrediagndstico desta entidade. Uma das maiores dificuldades
na diferenciagdo entre traqueobronquite associada a ventilagdo
mecanica e pneumonia associada a ventilagio mecénica reside
na exclusio de um infiltrado pulmonar por meio da radiografia
do térax; também podem ser necessdrias a tomografia computa-
dorizada toricica, a ultrassonografia tordcica ou ainda a colheita
de amostras invasivas. A instituicdo de terapéutica antibidtica
sistémica nao demonstrou melhorar o impacto clinico da tra-
queobronquite associada a ventilagio mecanica, nomeadamente
na reducio do tempo de ventilacdo mecanica, de internagio ou

mortalidade, apesar da eventual menor progressio para pneu-
monia associada & ventilagio mecinica, ainda que existam davi-
das relativas & metodologia utilizada. Deste modo, considerando
a elevada prevaléncia da traqueobronquite associada a ventilacao
mecinica, o tratamento desta entidade, por rotina, resultaria em
elevada prescri¢ao antibidtica sem beneficios claros. No entanto,
sugerimos a institui¢do de terapéutica antibidtica em doentes
com traqueobronquite associada 4 ventilagio mecanica e choque
séptico e/ou agravamento da oxigenagio, devendo ser realizados
simultaneamente outros exames auxiliares de diagnéstico para
exclusio da pneumonia associada a ventilagio mecénica. ApSs
esta revisdo da literatura, entendemos que uma melhor diferen-
ciagdo entre traqueobronquite associada a ventilagio mecanica
e pneumonia associada & ventilagio mecinica pode diminuir,
de forma significativa, a utilizagio de antibi6ticos em doentes
criticos ventilados.

Descritores: Bronquite/diagnéstico; Bronquite/tratamento
farmacolégico; Bronquite/epidemiologia; Bronquite/microbio-
logia; Pneumonia associada a ventilagio mecénica/tratamento
farmacolégico; Traqueite/diagndstico; Traqueite/tratamento far-
macoldgico; Traqueite/epidemiologia; Traqueite/microbiologia
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