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ABSTRACT trointestinal content passing through the trachea and larynx

The growing population of older people worldwide repre-
sents a great challenge for health systems. The elderly are at
increased risk of infectious diseases such as pneumonia, which
is associated with increased morbidity and mortality related
mainly to age-related physiological changes in the immune
system (immunosenescence), the presence of multiple chron-
ic comorbidities, and frailty. In pneumonia, microaspiration is
recognized as the main pathogenic mechanism; while mac-
roaspiration which refers to the aspiration of a large amount
of oropharyngeal or upper gastrointestinal content passing
through the vocal cords and trachea into the lungs is identi-
fied as "aspiration pneumonia”. Although there are strategies
for the prevention and management of patients with pneumo-
nia that have been shown to be effective in older people with
pneumonia, more research is needed on aspiration pneumonia,
its risk factors and outcomes, especially since there are no spe-
cific criteria for its diagnosis and consequently, the studies on
aspiration pneumonia include heterogeneous populations.
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ISN'T ALL PNEUMONIA PATHOGENICALLY
ASPIRATION?

The answer to this question is yes. Microaspiration is
recognized as the main pathogenic mechanism in pneumo-
nia where particulate material and microorganisms are able
to enter upper airways and then reach the lower airways and
respiratory tract; while macroaspiration which refers to the
aspiration of a large-volume of oropharyngeal or upper gas-
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into the lungs describes the term "aspiration pneumonia” [1].
Approximately, between 10% to 30% of hospitalized patients
with a diagnosis of community-acquired pneumonia have an
illness related to aspiration [2-4]. However, numbers related
to aspiration in patients with hospital-acquired pneumonia are
scarce. The mortality rate of patients with aspiration pneumo-
nia is higher in comparison to non-aspiration pneumonia. Re-
cently, Gupte et al. [5] reported the burden of mortality from
aspiration pneumonia in the United States, with an average of
58,000 deaths per year. The authors also reported 76% of the
deaths related to aspiration pneumonia occurred in the group
of adults aged =75 years old.

The clinical presentation of aspiration pneumonia can be
influenced by factors such as bacterial virulence to which the
patient is exposed (i.e inoculum size, resistance to antibiotics),
risk of recurrent aspiration (more than one episode of pneu-
monia) and site of acquisition of the aspiration (community,
nursing home, hospital) all of which would influence the mi-
crobial etiology, therapy and management of the patient [1].

Aspiration events can involve only the airways or the lung
parenchyma, or can involve both. The lung infection caused by
aspiration can cause unilateral or bilateral infiltrates, usually in
gravity-dependent segments of the lung. The basal segments
of the lower lobes are affected in individuals in an upright or
semi-recumbent position at the time of aspiration (Figure 1A);
whereas the posterior segments of the upper lobes are affect-
ed in individuals not able to move or change positions in bed
(bed bound) (Figure 1B). It is important to known that in cen-
tral airways, the right bronchus is wider and more straightly
aligned with the trachea than the left main bronchus, making
this the preferential side for aspirated material to go. Thus, as-
piration pneumonia is more common in the right lobes than in
the left lobes.

Two clinical consequences can be associated with aspira-
tion; aspiration pneumonia (lung infection caused by a specific
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Figure 1 ‘

was disoriented.

A) The chest X-ray shows an alveolar inflitrate at right lower lobe, in a 86 year-old patient with
moderate cognitive impartiment. The patient live in a nursing-home, present episodes of vomiting and

B) The chest X-ray shows a bilateral lung infiltrates, respiratory failure, and acute respiratory distress
in a 80 year-old patient with repetive episodes of aspiration.

microorganism) and chemical pneumonitis (chemical injury
causing inflammation by aspiration of the acid gastric con-
tent) [1]. In addition, aspiration of solid material can lead to
foreign body aspiration and local endobronchial obstruction.

RISK FACTORS RELATED TO ASPIRATION
PNEUMONIA

The factors related to macroaspiration and develop-
ment of pneumonia include: impaired swallowing (dysphagia,
chronic obstructive pulmonary disease, neurological diseases
such as stroke or dementia, need of mechanical ventilation),
impaired consciousness (acute stroke, head injury, brain le-
sions, seizures and the effect of some agents that can induce
impaired consciousness such as alcohol, drugs, anesthesia or
sedatives), increased chance of gastric contents reaching the
lung (reflux and tube feeding), and impaired cough reflex
(medications, stroke, dementia, impaired consciousness and
alcohol). Also, poor dentition in elderly patients could increase
the risk of aspiration pneumonia because of the growth of po-
tentially pathogenic anaerobic bacteria.

As we mentioned before, aspiration pneumonia could be
multifactorial (Figure 2). Oropharyngeal dysphagia is a rele-
vant risk factor for aspiration pneumonia that is an important
area of investigation. In a prospective cohort study of pneu-
monia patients from Spain [6], of the 134 pneumonia patients
analyzed, 55% presented with oropharyngeal dysphagia, and

this group of patients was older and often in nursing-homes.
Pneumonia was most severe in patients with oropharyngeal
dysphagia and has a higher 30-day mortality compared with
pneumonia patients without oropharyngeal dysphagia. Sim-
ilarly, a case- control study [7] that included 36 pneumonia
cases and 72 controls (patients with no pneumonia) found
that the case group presented with a higher proportion of dys-
phagia (92% vs 400, p0.001) than the control group. In this
study, oropharyngeal dysphagia was strongly associated with
the risk of pneumonia (OR 11.9, 95% Cl 3.03-46.9, p0.001).

Another retrospective study [8] that investigated the risk
of aspiration pneumonia in patients receiving antipsychot-
ic drugs during hospitalization, reported that of the 146,552
hospitalizations, antipsychotics were used in 10,377 (7.1%)
hospitalizations. Aspiration pneumonia occurred in 557 (0.4%)
hospitalizations, but the incidence of aspiration pneumonia
was 0.3% in unexposed individuals and 1.2% in those with
antipsychotic exposure (OR3.9, 95% C = 3.2-4.8). The use of
antipsychotics was significantly associated with aspiration
pneumonia (aOR1.5, 95% Cl = 1.2-1.9).

THE MICROBIOLOGY OF ASPIRATION IS
CHANGING

Several studies have demonstrated that the lung micro-
biome of the individuals with chronic lung diseases differs in
diversity and in abundance from lung microbiome of healthy
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Figure 2 ‘ Risk Factors for Aspiration Pneumonia

individuals. We now know that the lung microbiome plays a
central role in modulating local inflammation and immune re-
sponse in lung infections [9]. The lung microbiome shifts in
composition during infection or an exacerbation of chronic
lung diseases and can become less diverse,which in turn can
impair host defenses. Bacteria such as Prevotella, Veillonella,
Streptococcus, Fusobacterium and Haemophilus are common
in the normal lung microbiome, and are part of a dynamic
community that maintains a constant equilibrium in healthy
lungs and these organisms are involved in lung immunity. This
equilibrium is disturbed by acute infections, such as pneumo-
nia, or chronic lung diseases. Dysbiosis is the term used to de-
scribe this disequilibrium, and is reflected by changes in mi-
crobial communities. The risk factors for dysbiosis in aspiration
pneumonia and the mechanisms that cause disease are only
partly understood [10].

Microbial etiology of aspiration pneumonia has changed
over time. Currently, microorganism such as Streptococcus
pneumoniae, Staphylococcus aureus, Haemophilus influenzae,
and Enterobacteriaceae are the most common organisms. In
a recent retrospective multi-institutional joint research from
Japan were 1,800 patients with pneumonia were included,
the ratio of aspiration pneumonia to total pneumonia cas-
es increased with age, and 389% of the patients had aspiration
pneumonia [11]. There were significant differences between
the microbial etiology between patients with aspiration pneu-
monia and patients without aspiration pneumonia, with a
higher frequency of S. aureus, Klebsiella spp., and Escherichia
coli, and a lower frequency of S. pneumoniae, and H. influen-
zae in the aspiration group. The detection rate of anaerobic
bacteria was low in both groups.

Another prospective study that investigated the etiology
of hospitalized patients with severe aspiration pneumonia,
reported that the three most common microorganism were
gram negative bacteria (E. coli, K. pneumoniae, Serratia spp.
and Proteus spp.), S. aureus and S. pneumoniae [12]. Anaer-
obes were uncommon.

CLINICAL FEATURES OF ASPIRATION PNEUMONIA

An interesting retrospective study from Japan [13]
investigated the clinical features and outcomes of patients
with aspiration pneumonia in comparison to patients with
non-aspiration pneumonia. The study included a total of 214
consecutive patients with pneumonia. Of all the patients,
47% had aspiration pneumonia and 36% had health care
associated pneumonia (HCAP). Aspiration was diagnosed in
340 of the CAP patients and in 70% of the HCAP patients.
The authors reported three main differences between patients
with aspiration pneumonia in comparison to patients without
aspiration pneumonia. The first characteristic that the
authors found was that patients with aspiration pneumonia
had specific host factors and were older, had more frailty,
had lower Body Mass Index (BMI) and were more often from
nursing home. The second characteristic was related to the
severity of pneumonia. Aspiration pneumonia was more severe
(severity scores were higher) and more frequently needed
intensive care therapy. Finally, the authors observed that
patients with aspiration pneumonia had worse outcomes,
these patients also presented longer length of stay, had
higher rates of pneumonia recurrence and mortality. The most
frequent pathogens related to aspiration pneumonia were S.
aureus, S. pneumoniae, Klebsiella spp. and E. coli.

A systematic review and meta-analysis (19 studies) that in-
vestigated the outcomes of aspiration pneumonia in CAP patients
reported that aspiration pneumonia increased in-hospital mortal-
ity (RR, 3.62; 95% Cl, 2.65-4.96; P < 0.001) and 30-day mortality
(3.57; 2.18-5.86; P < 0.001). On the other hand, the authors found
that aspiration pneumonia was associated with decreased ICU
mortality (RR, 0.40; 95% Cl, 0.26-0.60; P < 0.00001) [14].

Aspiration pneumonia is an acute process that may
present with mild symptoms to severe distress associated to
respiratory failure. Host factors, chronic comorbidities and
functional status are related to presentation and severity of
aspiration pneumonia. In elderly patients aspiration pneumo-
nia is often related to poor outcomes.
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Community-acquired aspiration event

If poor dental If normal dental health,
health,treat with treat with ampicillin—
ampicillin-sulbactam, sulbactam,  amoxicillin—
amoxicillin-clavulanate, clavulanate,
Fluoroquinolone fluoroguinolone
(moxifloxacin), (levofloxacin,
carbapenem moxifloxacin),

(ertapenem) carbapenem )
(ertapenem), ceftriaxone

If mild-to-moderate
illness, withhold
antibiotics and
observe

Clear chest radiograph

If severe illness (patients
who are intubated or in
septic shock), treat
according to risks based
on dentition and MDR and
reassess in 48-72 hr;
consider  bronchoscopy
and BAL to guide decision

Hospital-acquired or long-term care—acquired aspiration event

Clear chest radiograph

If no risk of MDR, treat with ampicillin-sulbactam,
amoxicillin—clavulanate, fluoroquinolone (levofloxacin,
moxifloxacin), carbapenem (ertapenem), ceftriaxone

If mild-to-moderate illness, with hold
antibiotics and observe

If there is a risk of MDR, treat with piperacillin-tazobactam,
cefepime, levofloxacin, carbapenem (meropenem,
imipenem) plus either aminoglycoside or colistin.

If severe illness (patients who are intubated or in
septic shock), treat according to risks based on
dentition and MDR and reassess in 48-72 hr;
consider bronchoscopy and BAL to guide decision

Figure 3
pneumonia [1].

CHEMICAL PNEUMONITIS

Chemical pneumonitis is characterized by the macroaspi-
ration of a large volume of gastric contents with a pH<2.5,
leading to acute hypoxemia, fever, tachycardia, abnormal
chest x-ray and the presence of crackles or wheezes on physi-
cal examination. In approximately 16% of the cases of chemi-
cal pneumonitis the patients developed acute respiratory dis-
tress syndrome (ARDS) [15].

In a study that characterized a cohort of patients who as-
pirate and require hospitalization, the authors reported that
of the 5,584 patients at risk for ARDS and who required hos-
pitalization, aspiration was present in 212 (4%). The authors
found that patients who aspirated were with more often male,
admitted from a nursing home, had a history of alcohol abuse,
and had a lower Glasgow Coma Scale. Aspiration patients were
sicker (higher APACHE Il score), required more mechanical ven-
tilation, developed more moderate to severe ARDS, and had
higher in-hospital mortality rate [16].

RADIOGRAPHIC AND CT DIAGNOSIS

For the diagnosis of aspiration, pneumonia, it is necessary

Algorithmic approach to antibiotic therapy for aspiration

to get confirmation by chest X-ray or computed tomography
(CT) scans that are considered the gold standard for the di-
agnosis of aspiration pneumonia. However, in some cases the
chest x-ray may be negative as reported by the study of Mi-
yashita et al. [17] that found negative chest x-ray in 28% of
the pneumonia cases that CT scan confirmed. Importantly, in
frail patients or in patients who are bedridden, lung ultrasound
may be an alternative and complementary approach that can
help with the diagnosis of pneumonia. In a patient with sug-
gestive clinical symptoms, presence of pulmonary infiltrates
especially in the lower right lobes, the diagnosis of aspiration
pneumonia is highly probable [1].

THERAPY OF ASPIRATION PNEUMONIA

For the decision about antimicrobial therapy the determi-
nant factor is the site of aspiration (community, hospital or
long term care facility) and risk factors for resistant pathogens.
Other determinant factors for antimicrobial therapy are the
presence of an abnormal or normal chest x-ray and the sever-
ity of the presentation. An algorithmic approach to antibiotic
therapy for aspiration pneumonia was proposed by Mandell
and Niederman [1]. Figure 3 summarizes this algorithm.
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In chemical pneumonitis antibiotics are not recommend-
ed. However, in severe cases antibiotics should initiate empir-
ically and the duration of the antibiotics should by guide with
the clinical course of the patient.

CONCLUSION

Aspiration pneumonia occurs in characteristic anatomi-
cal locations, usually with well-defined risk factors. We should
distinguish infectious aspiration pneumonia from chemical as-
pirations. The microbial etiology of aspiration pneumonia has
changed in the last few years, with anaerobes playing a less
important role than in the past.
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