DISEASE MANAGEMENT

Early intervention with empirical antibacterials is essential in
the treatment of ventilator-associated pneumonia

Ventilator-associated pneumonia is common in patients
in intensive care units. As treatment usually cannot wait
until the causative organism has been identified, empirical
antibacterial therapy should be initiated based on risk
factors for virulent and/or resistant microorganisms.

Ventilated patients at high risk

Ventilator-associated pneumonia (VAP) is defined as
pneumonia occurring in patients with acute respiratory
failure supported by invasive mechanical ventilation and
which was absent at the time of endotracheal intubation.[!!
VAP affects =10-20% of ventilated patients and is asso-
ciated with high costs and increased morbidity and mortality
in patients in the intensive care unit (ICU). This article
summarizes the review by Vincent et al.l' on the treatment
and prevention of VAP.

Pneumonia in critically ill patients results from aspiration
of nasal, oropharyngeal or gastric microorganisms and is
complicated by impaired host defences, which facilitate co-
lonization of the normally sterile lower respiratory tract and
lung tissue.!" The presence of an endotracheal tube in patients
receiving mechanical ventilation helps bypass normal defence
mechanisms, such as mucociliary clearance and cough, creates
an unnatural passage between the trachea and upper airway,
and may act as a source of contaminated secretions. ")

Causative organism depends on time
of onset and resistance patterns

The causative organism in VAP is influenced by a number
of factors, including the duration of mechanical ventilation,
length of ICU and hospital stay, presence of co-morbidities,
prior antibacterial therapy and geographical location.!'! Despite
these variables, generalizations can be made about common
probable pathogenic organisms depending on the presence or
absence of risk factors (table I). The most commonly isolated
causative microorganisms causing VAP are Gram-negative
enteric bacilli, Staphylococcus aureus and Pseudomonas
aeruginosa." Viral and fungal pathogens may also cause VAP,
but are relatively uncommon in immunocompetent patients.>>!

The presence of antibacterial resistance complicates treat-
ment and is associated with increased mortality.'") As resistance
patterns of pathogens differ with early- and late-onset VAP, the
time of occurrence should be considered when selecting em-
pirical drug therapy for VAP. 41 ‘Community’ organisms tend
to be the cause of early-onset VAP, whereas late-onset VAP is
more likely to be caused by more virulent pathogens (table I).

Initiate empirical therapy until causative

organism identified

Treatment of VAP centres principally on antibacterial
therapy and should be started as early as possible.'! As

Patient group

Patients with no risk factors for multidrug-resistant organisms

Patients with late onset (>5 days) VAP or

antimicrobial therapy in the preceding 90 days;

current hospitalization of >5 days;

high frequency of resistance in the community or hospital;
presence of risk factors for healthcare-associated pneumonia?;
immunosuppressive disease and/or therapy

Table I. Common causative organisms of ventilator-associated pneumonia (VAP)@

Patients with one of the following risk factors for multidrug-resistant organisms:

a Hospitalization for >2 days in the preceding 90 days, residence in a nursing home/extended care facility, home infusion therapy or wound care,
chronic dialysis within 30 days, family member with multidrug-resistant pathogen.

Commonly isolated organisms

Streptococcus pneumoniae

Haemophilus influenzae

Antibacterial-sensitive enteric Gram-negative bacilli
Escherichia coli

Klebsiella pneumoniae

Enterobacter spp.

Proteus spp.

Serratia marcescens

As above, plus:

Pseudomonas aeruginosa

K. pneumoniae (extended-spectrum f-lactamase)
Acinetobacter spp.

Meticillin-resistant Staphylococcus aureus
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inappropriate or delayed therapy is associated with poorer
outcomes, local infection and susceptibility patterns should
initially be used to guide the choice of empirical anti-
bacterial therapy.l'! However, guidelines for treatment have
been developed to aid selection of the most appropriate
antibacterial therapy based on the time of onset and other
risk factors for multi-drug resistant organisms (Patient care
guidelines).** Once bacterial culture and sensitivity in-
formation is available, broad-spectrum therapy should be
de-escalated to more specific, narrow-spectrum cover.!"!

Single-agent therapy generally preferred

Most data suggest that combination therapy has no ben-
efits over single-agent therapy for VAP and is associated
with increased costs and risk of adverse effects.!!! Indeed, a
meta-analysis of 41 studies evaluating parenteral antibacterial

Patient care guidelines
Suspected VAP

Take samples for culture and start empirical antibacterial
therapy as follows (adjusted to local microbiological
patterns and sensitivities):

| v

No risk factors for MDR | R:)srkl;;?gg;sséc;rvl\:glq

! !

* Aminopenicillin (e.g. amoxicillin/ ¢ Antipseudomonal cephalosporin
clavulanic acid) (e.g. cefepime, ceftazidime)
or or

e Second- or third-generation ¢ Antipseudomonal carbapenem
cephalosporin (e.g. cefuroxime, (e.g. meropenem, imipenem/
cefotaxime) cilastatin)
or or

* Extended-spectrum ¢ B-Lactam/B-lactamase inhibitor
fluoroquinolone (e.g. levofloxacin) (e.g. piperacillin/tazobactam)
or plus

* Narrow-spectrum carbapenem ¢ Antipseudomonal fluoroquinolone
(e.g. ertapenem) (e.g. ciprofloxacin)
or

* Aminoglycoside (e.g. amikacin,
gentamicin)
plus
(if methicillin-resistant
Staphylococcus aureus
suspected)

e Linezolid or vancomycin

]

'

Modify therapy as soon as bacterial
culture results are available to stop
unnecessary antibacterials

© Adis Data Information BV 2011

Empirical antibacterial therapy for patients
with ventilator-associated pneumonia (VAP)
according to risk factors for multi-drug
resistant (MDR) organisms, as suggested by
Vincent et al.”
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regimens in adult patients with VAP concluded that the rates of
mortality (relative risk [RR] 0.94; 95% CI 0.76, 1.16) and
treatment failure (RR 0.88; 95% CI 0.72, 1.07) were similar
for monotherapy and combination therapy, although the quality
of the studies was generally poor.l’! US and European guide-
lines generally recommend single-agent therapy in patients with
early-onset VAP, but combination therapy in patients at risk of
multi-drug resistant pathogens®¥ (Patient care guidelines).

Response determines therapy duration

US guidelines for the management of VAP recommend
that the treatment duration be determined by the severity of
disease, clinical response and causative organism.”?! For
example, a course of 7-14 days is recommended for VAP
caused by S. aureus or Haemophilus influenzae, whereas
14-21days is more appropriate for infection caused by
P, aeruginosa.”! A multivariate analysis concluded that the
duration of therapy was not an independent predictor of
infection recurrence or death at 28 days.!*

Dose affected by a number of factors

The efficacy of an antibacterial depends on its mode of
action and ability to penetrate lung tissue. A number of
factors need to be taken into account when considering drug
dosing in ICU patients. These include renal or hepatic
dysfunction, haemodilution, hypoalbuminaemia and drug
interactions."! Patients in the ICU may need higher or more
frequent doses than other patient populations; continuous
infusions may even be required.)

Other possible treatments include
aerosolized antibacterials ...

Administration of antibacterials via aerosolized formula-
tions may achieve higher concentrations of the drug at the
affected site than administration via other routes.!' Inhaled
tobramycin and colistin have been studied in the treatment
of VAP, with promising results. A meta-analysis of rando-
mized, controlled trials showed that administration of anti-
bacterials via the respiratory tract (alone or in combination
with systemic antibacterials) was associated with greater
treatment success than treatment with controls, although
there was no effect on mortality rates.”!

. adjuvant treatment with clarithromycin ...

The addition of clarithromycin 1 g/day for 3 days to
standard antibacterial therapy in patients with VAP and
sepsis was associated with accelerated resolution of VAP
and weaning from mechanical ventilation compared with
placebo in a randomized, controlled trial.”®! Clarithromycin



has anti-inflammatory properties that may be beneficial in
patients with VAP.!)

. and statins

Results of studies assessing the potential effects of HMG-
CoA reductase inhibitors (statins) in patients with community-
acquired pneumonia have been conflicting; some studies
have shown better outcomes in patients who were receiv-
ing statins prior to pneumonia onset, whereas other studies
have shown no correlation between prior use of statins and
pneumonia outcomes.!') A review of the use of statins in the
treatment of sepsis suggested that statins may have beneficial
effects on the outcome of infection, but the poor quality of
studies did not allow firm conclusions to be drawn.””) An open-
label, randomized trial of the effect of pravastatin 40 mg/day
versus control on the incidence and natural course of VAP in
patients in the ICU may help resolve this issue, but results

have not been made available.['"

Prevention is an important issue

A number of non-pharmacological strategies have been
suggested for the prevention of VAP, including adequate
hand hygiene, the use of protective gowns and gloves, semi-
recumbent patient positioning, continuous lateral rotation
(i.e. kinetic beds), heat and humidification, suctioning of
secretions, positive end-expiratory pressure (PEEP) and
early tracheotomy.!') Recent clinical data indicate that re-
ductions in the incidence of VAP were generally shown with
semi-recumbent patient positioning,!''! PEEP,""?! suctioning
of secretions (although the optimal technique is still a subject
of debate)"*'*! and continuous lateral rotation,' > but that early
versus late tracheotomy did not affect VAP rates,'® and that
there are no apparent differences in the effects of heat and
moisture exchangers and the more expensive heated humi-
difiers on the incidence of VAP.'”!

Pharmacological-related strategies to prevent VAP in-
clude the following:

e The use of probiotics (e.g. Lactobacillus). Although some
studies have suggested that administration of probiotics
can reduce the incidence of VAP results in other
studies have been conflicting.!*"!

e The use of aersolized antibacterials. According to a meta-
analysis,?" this strategy reduced the incidence of VAP
(odds ratio 0.49; 95% CI 0.32, 0.76), but did not affect
mortality rates. There are concerns that the increased use
of antibacterials could result in the emergence of resistant
bacteria.

e Treatment of ventilator-associated tracheobronchitis (VAT).
The incidence of VAP may be reduced through anti-

bacterial treatment of VAT,?>23! but further studies are
needed, and there are concerns about the possible emer-
gence of resistant bacteria.l**!

Reduced sedation. A nurse-implemented sedation proto-
col significantly reduced the risk of VAP (hazard ratio
0.81; 95% CI 0.62, 0.95) and duration of mechanical
ventilation in patients relative to patients managed before
the introduction of the protocol, but did not affect
mortality rates.[*”]

Selective digestive or oral decontamination. The use of
antibacterials to clear the stomach and oropharynx of
potentially pathogenic organisms to reduce the patho-
genicity of aspirated contents and, hence, the incidence of
VAP, is controversial.l'! Oral decontamination alone has
been promoted as being preferable to selective digestive
decontamination, as fewer antibacterials are required. A
number of randomized, controlled trials have investigated
the effect of oral decontamination with various antiseptics
(e.g. 0.12-2% chlorhexidine solution or gel used as
a rinse or applied once to four times daily,**>" iseganan
[an antibacterial peptide] solution applied six times
daily[3 2 and 10% povidone-iodine solution used as a
rinse every 4 hours followed by aspiration of orophar-
yngeal secretions®)). In most trials, oral decontamina-
tion did not have a significant effect on the incidence of
VAP,293%32] with the exception of significant (p <0.03)
reduction in the risk of VAP with 2% chlorhexidine
solution both with or without 2% colistin versus place-
bo,*" as well as when the results of this trial were pooled
with those of a trial of 2% chlorhexidine solution ver-
sus saline solution®”! (RR 0.53; 95% CI 0.31, 0.90),"
and a significant (p < 0.03) decrease in incidence of VAP
with 10% povidone-iodine solution rinse versus saline
or control rinse (8% vs 39% vs 42%).*! The hetero-
geneous nature of these trials make it difficult to draw
conclusions on the effectiveness of this treatment.!'! In a
meta-analysis of seven trials, oral decontamination with
antiseptics was associated with a reduced incidence of
VAP (RR 0.56; 95% CI 0.39, 0.81), although no effect
on the duration of mechanical ventilation or mortality

was seen. (341

‘Bundles” might be the key

Preventative care ‘bundles’ (i.e. careful implementation

of multiple VAP preventive strategies) have been shown to
be beneficial in a number of studies.!"! While not all studies
have shown bundles to reduce the rate of VAP and none
have shown an impact on outcomes, an approach to the
prevention of VAP that contains a combination of factors is
likely to be the future standard of care.

[1]
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