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ABSTRACT

Aspiration pneumonia (AP) represents an increasing global health concern due to its high
incidence and mortality, especially in ageing populations. This review explores AP’s defi-
nition, epidemiology, etiology, risk factors, diagnosis, treatment, prevention, and costs.
This review was conducted through a comprehensive analysis of the existing AP literature.
AP primarily affects elders and is closely linked to oropharyngeal dysphagia. Diagnosis
requires clinical and radiological evaluation alongside risk factor assessment for oropha-
ryngeal aspiration and oral bacterial colonization. Management is multidisciplinary, with
guidelines discouraging routine anaerobic antibiotics. Prevention includes rehabilitation,
oral care, vaccination, swallowing, and risk factor assessment. AP leads to poorer out-
comes than non-AP, including higher recurrence, mortality, longer hospitalization, and
increased healthcare costs. AP requires multimodal and multidisciplinary management,
targeted antibiotics, and non-pharmacological prevention. Further research is essential to
optimize treatment and prevention.
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INTRODUCTION

Pneumonia is a lung infection affecting the
alveoli and distal bronchial treel. It is a major
global health issue due to its high incidence and
mortality?. The 2019 Global Burden of Disease
study reported that lower respiratory infections
(LRI), including pneumonia, accounted for
approximately 4889 million new cases world-
wide®. It primarily affects vulnerable individu-
als, such as older adults with pre-existing
chronic conditions'. In 2016, adults aged 70 and
older had the highest global incidence rate of
LRI, with 18900 cases/ 100,000, followed by
those aged 50-69, who experienced 6,370
cases/100,000. LRI was responsible for 2.4 mil-
lion deaths in 2019, with an age-standardized
rate of 34.3/100,000°. A systematic review by Shi
et al, which analyzed data from around 17 mil-
lion pneumonia-related cases in older adults
across 101 studies, estimated that in 2015,
approximately 6.8 million individuals with
pneumonia required hospitalization, account-
ing for 9% of all pneumonia cases. In addition,
the study found that about 1.1 million pneumo-
nia-related deaths occurred in hospitals, with
an estimated 92% of all pneumonia-associated
deaths taking place in hospital settings*.

Pneumonia is classified into hospital-ac-
quired pneumonia (HAP), which occurs at
least 2 days after hospital admission without
prior respiratory infection, and communi-
ty-acquired pneumonia (CAP), which devel-
ops outside hospital settings in individuals
not hospitalized in the past month®. This clas-
sification is crucial for treatment decisions, as
diverse microorganisms are involved depend-
ing on the setting, as outlined in different
international guidelines, such as the Euro-
pean, American, and Japanese ones’”.

Furthermore, it is also essential to acknowl-
edge aspiration pneumonia (AP) as a distinct
clinical entity. Some perspectives view AP as
part of a continuum with both CAP and
HAP812. AP is particularly prevalent among
older adults and hospitalized patients, posing
a substantial health burden due to its high
morbidity and mortality®*!?. The incidence of
AP is closely associated with oropharyngeal
dysphagia (OD), which is highly prevalent
among older adults”'**>. Studies suggest that
5-15% of CAP cases involve AP, leading to
recurrent pneumonia, frailty, and increased
healthcare costs due to the underrecognition
of OD as a critical etiological factor®%!>8,

Despite its clinical importance, the prevalence
of AP may be significantly underestimated.
Swallowing assessments-essential for identi-
tying patients at risk-are not routinely per-
formed in many hospital settings®*!7% In
addition, the absence of well-defined diag-
nostic criteria further complicates the accu-
rate identification and management of AP%1%20.

Given the rising elderly population and the
associated predisposing factors for aspira-
tion, the incidence of AP is likely to increase®2!.
Understanding the complexities of its defini-
tion, epidemiology, risk factors, and the
evolving role of the microbiome is crucial for
developing comprehensive diagnostic tools,
effective treatment protocols, and targeted
prevention strategies to improve outcomes in
vulnerable populations and even reduce
healthcare costs®1>2.

This review aims to define AP and exam-
ine its epidemiology, pathogenesis, and key
risk factors, particularly in older adults. It
seeks to explore clinical characteristics,
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prognostic factors, and the evolving micro-
biologic etiology, including the role of the
oral microbiome and anaerobic bacteria.
The review also assesses diagnostic strate-
gies, treatment approaches, preventive
measures, and the impact of microbiology
on therapy. In addition, it highlights essen-
tial clinical competencies for managing AP
to enhance multidisciplinary healthcare
practices in clinical, educational, and
research settings.

DEFINITION OF AP

As discussed in the Introduction, AP lacks a
universally accepted definition and diagnostic
criteria but is generally described as a lung
infection with radiological evidence of infil-
trates or consolidation, caused by inhaling for-
eign material, typically bacteria-colonized
oropharyngeal secretions or gastric contents,
into the lower respiratory tract!/8-101113-1618-2022:26_
It is important to distinguish AP from aspi-
ration pneumonitis, a chemical lung injury
from sterile gastric content inhalation, which
can sometimes progress to bacterial infec-
tion!01518.22232728 While small amounts of
oropharyngeal secretion aspiration can occur
normally, macroaspiration, involving larger
volumes of oropharyngeal or upper gastroin-
testinal contents, is a key driver in the patho-
genesis of AP?2.

It typically occurs in patients with swallow-
ing disorders, OD, or other risk factors for
aspiration, such as impaired cough reflexes,
and neurological disorders®1>?*?°. Moreover,
AP is frequently underdiagnosed, partly due
to the occurrence of silent aspiration where
no overt aspiration event is witnessed®20.

Unclear diagnostic criteria hinder the proper
identification and management of AP31%%,
Difficulty swallowing and poor oral hygiene
were identified as two key risk factors signifi-
cantly linked to the development of pneumo-
nia'* (Table 1). The primary risk factor in older
adults is aspiration due to impaired swallow-
ing function, mainly OD™. A second key risk
factor is bacterial lung tissue invasion from
aspirated material, typically occurring in
patients with OD and aspiration®*!>. Poor
oral hygiene promotes bacterial growth, lead-
ing to oral microbiome dysbiosis, and increas-
ing the concentration of Gram-negative
bacteria®1%13-152330 The third major risk factor
is host vulnerability, including frailty, malnu-
trition, and immune impairment®!3151920° AP
is also associated with advanced age, dehy-
dration, smoking, antibiotic or inhaler use,
frequent hospital readmissions, and increased
mortality®91315,

TasLE 1. When to suspect AP

The suspicion of AP is raised when a patient presents with
respiratory symptoms and radiological evidence of lung infiltrates,
particularly in the context of:

1. Impaired swallowing function (primarily, OD) and other risk
factors for oropharyngeal aspiration.

2. Poor oral hygiene and other risk factors for oral bacterial
colonization.

3. Host vulnerability (e.g., frailty, malnutrition, and immune
impairment).

4. Advanced age.

AP: aspiration pneumonia; OD: oropharyngeal dysphagia.

EPIDEMIOLOGY OF AP

AP is a major health concern, especially among
older adults and hospitalized patients, due to its
high morbidity and mortality®*®. Its incidence is
strongly linked to OD, which affects 27% of com-
munity-dwelling older adults and up to 75% of
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those hospitalized with CAP*#%, In 2013, Almi-
rall et al. reported a prevalence of OD of 91.7%
in elderly patients with CAP using the vol-
ume-viscosity swallow test, and 75% using vid-
eofluoroscopy, being considered the gold
standard for the diagnosis of OD?. In the same
study, 52.8% of patients experienced severe pen-
etration or aspiration during swallowing, and
16.7% had silent aspiration®. AP accounts for an
estimated 5-15% of CAP cases, contributing to
recurrent pneumonia, frailty, and increased
healthcare costs due to the underrecognition of
OD as a key etiological factor®*>718, However,
the prevalence of AP may be underestimated, as
swallowing assessments are not routinely con-
ducted in many hospitals’#7 including
bedside swallowing clinical evaluation®%°, vid-
eofluoroscopy?>*%, fiber optic endoscopic eval-
uation®8 or even artificial intelligence (AI)-based
tools. For example, recently, a clinical algorithm
was developed based on the Japanese Respira-
tory Society guidelines to aid in diagnosing AP
in older hospitalized adults®, as well as an
Al-based screening for OD called the Al massive
screening-OD tool, developed by Martin-Marti-
nez et al® Since OD is the primary etiological
factor for AP, this tool would assist in identifying
patients likely to have AP.

The incidence of AP is likely to increase due
to the rising elderly population and the asso-
ciated predisposing factors for aspiration,
such as ageing-related immune system
decline, multiple chronic illnesses, and gen-
eral frailty®122.

DIAGNOSIS OF AP

A universally accepted definition and diagnos-
tic criteria for AP remain elusive!3913141819.22.2526_

As a result, some studies advocate for a multi-
factorial diagnostic approach, incorporating
clinical evaluation, imaging®1154°, microbio-
logical studies, swallowing assessments, and
clinical algorithmg?1118-2024294142

AP diagnosis begins with assessing symptoms
such as acute respiratory distress, fever,
increased sputum production, fatigue, and dys-
pnea®’?. In older adults, atypical signs, such as
altered mental status, fatigue, and decreased
appetite may predominate'®?. Physical exam-
ination may reveal hypoxemia, tachypnea,
crackles, wheezing, and accessory muscle use?.

Radiological evidence of pulmonary infiltrates
or consolidation, often with a gravity-depen-
dent distribution, is essential for AP diagno-
sis. In upright or semi-recumbent patients, the
lower lobe basal segments (particularly of the
right lower lobe) are commonly affected,
whereas bedridden patients may show poste-
rior upper lobe involvement (especially the
right upper lobe and the right apical segment
of the lower lobe)®404, If a chest X-ray is
inconclusive, lung ultrasound or chest com-
puted tomography may be helpful?>40.

Diagnosing AP can be difficult in cases of
silent aspiration or unobserved events’15%42,
Relying solely on aspiration (whether silent
or noticeable) for diagnosing AP may lead to
an overestimation, increasing the risk of false
positives, particularly in patients with risk
factors for heightened oropharyngeal aspira-
tion'®. Therefore, many experts suggest that
an accurate diagnosis should be based on a
combination of clinical suspicion, radiologi-
cal findings, and the presence of risk factors
for both oropharyngeal aspiration and oral
bacterial colonisation®13-15192024,29,41,43
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ASPIRATION PNEUMONIA

Clinical criteria

ORAL COLONISATION RISK ASPIRATION RISK FACTORS
FACTORS - Frail patients
- Advanced age Chest XR and/or CT - Gastroesophageal disorders
- Malnutrition (characteristic location) - Stroke
- Tobacco smoking Consider lung ultrasound - Neurological disorders

- Poor oral hygiene

- Altered mental status

- Antimicrobial use in the prior 90 - Medication
days YES | Previous direct observation | NO - OSA patients
- Dry mouth of aspiration - Special situation
- Special situations
> 1 aspiration RF
YES NO
|
> 1 colonization RF NO aspiration pneumonia
YES NO

DEFINITIVE AP

Aspiration pneumonitis

Ficure 1. Algorithm for the diagnosis of aspiration pneumonia and aspiration pneumonitism (adapted from Almirall et al., 20217, Reprinted
with the authors’ permission). AP: aspiration pneumonia; XR: X-rays, CT: computed tomography, 0SA: obstructive sleep apnea, RF: risk factor.

Some proposed algorithms integrate clinical
and radiological signs, aspiration, and risk fac-
tors to differentiate AP from aspiration pneu-
monitis®>?, including the Almirall et al
algorithm (Fig. 1). When clinical symptoms are
suggestive, radiological findings confirm infil-
trates, and the patient presents with one or more
aspiration risk factors along with at least one
risk factor for oral contamination, aspiration
pneumonitis should be ruled out, and AP should
be considered®. Biomarkers, such as serum pro-
calcitonin, which tend to be elevated in AP, are
being explored for further differentiation!>172844,

Sputum and blood cultures can support diagno-
sis and guide antibiotic selection'®!. Antibiotic

stewardship emphasizes that when culture-based
techniques are used, de-escalation should occur
within 48-72 h based on the results. However,
since conventional methods may yield negative
results, modern molecular approaches, such as
multiplex polymerase chain reaction or 16S ribo-
somal ribonucleic acid (165 rRNA) gene sequenc-
ing, should be considered in certain situations
according to clinical criteria®.

RISK FACTORS FOR AP

To consider the risk factors for AP, both risk
factors for oropharyngeal aspiration and oral
bacterial colonization should be considered.
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TaBLE 2. Risk factors for oropharyngeal aspiration

— Swallowing disorders (especially 0D) and other gastrointestinal
motility or obstructive disorders

— Silent aspiration

— Frailty

— Older age

— Medications (sedatives, antipsychotics, and general anesthesia)

— Alcohol and other drugs

— Metabolic encephalopathy

— Impaired cough reflex

— Neurological disorders: some neurodegenerative diseases,
cerebrovascular disease, seizures, central nervous system
neoplasms

— Muscular disorders: neuromuscular diseases involving
respiratory or bulbar muscles, pharyngoesophageal myopathies

— Respiratory disorders: impaired mucociliary clearance (e.g.,
COPD, bronchiectasis, cystic fibrosis, and interstitial lung
disease)

— Heart disorders: chronic heart disease, post-cardiac arrest
events

— Airway Manipulation and Respiratory Procedures

— Gastrointestinal and oropharyngeal Interventions

COPD: chronic obstructive pulmonary disease.

Risk factors for oropharyngeal
aspiration

The primary risk factors for oropharyngeal
aspiration (Table 2) include swallowing dis-
orders (especially OD)8101321234546 = gjlent
aspiration®, frailty, and older age®*4”. Other
tactors include a lower Glasgow Coma Scale
Score*, for example, states that are seen
under the effect under some medications
(sedatives, antipsychotics, and general anes-
thesia)!%?%, alcohol and other drugs!®®, and
metabolic encephalopathy!’; and specific
comorbidities such as impaired cough
reflex'#?%, gastrointestinal disorders (e.g.,
gastrointestinal reflux, esophageal or gastric
cancer, motility or obstruction disorders,
vomiting)!®23, degenerative neurological
diseases!*, dementia?®’, Parkinson’s disease
and other parkinsonisms?**8, ischemic stroke
or intracerebral hemorrhage®**¢, cerebrovas-
cular  disease?, seizures?®’, multiple
sclerosis®, central nervous system neo-
plasms!?, neuromuscular diseases involving

TasLE 3. Risk factors for oral bacterial colonisation

Malnutrition and — Enteral nutrition

dehydration — Upper gastrointestinal

Smoking endoscopy

— Reduced immunity — Recent history of inappropriate
Poor oral hygiene and antibiotic treatment

increased bacterial load - Inhaler use

— Tracheal cannulation — Medications that alter gastric
and endotracheal pH (e.g., proton pump inhibitors,
intubation H2 blockers)

respiratory or bulbar muscles!®, pharyn-
goesophageal myopathies!?, pulmonary dis-
eases with impaired mucociliary clearance
(e.g., chronic obstructive pulmonary disease
(COPD), bronchiectasis, cystic fibrosis, and
interstitial lung disease)'%?®, chronic heart

disease®, and post-cardiac arrest events!%2.

Procedures that increase the risk include tra-
cheal cannulation®*3, endotracheal intuba-
tion®*3 and extubation?, enteral nutrition®191323,
prolonged mechanical ventilation (over 48 h)*,
cardiopulmonary resuscitation'?, esophageal,
gastric, head or neck surgery or radiation',
bronchoscopy!?, and upper gastrointestinal
endoscopy!*1>*,

Risk factors for oral bacterial
colonization

Given that AP is an infectious process caused
by bacteria from the oropharynx, the pres-
ence of risk factors for increased oral bacte-
rial colonization is also important (Table 3).
These include malnutrition and dehydra-
tion?, smoking®, reduced immunity®, poor
oral hygiene and increased bacterial load®
10142849 tracheal cannulation®#3, endotracheal
intubation®#, enteral nutrition®%13, upper
gastrointestinal endoscopy!®>®, recent his-
tory of inappropriate antibiotic treatment®'>,
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TaBLE 4. Etiological microbiology of AP

Normal lung microbiome

Under normal conditions, the lung microbiome is composed of a low-abundance yet diverse microbial community (predominantly obligate anaer-
obes such as Prevotella, Veillonella, and Streptococcus species) which helps modulate inflammation and general balance.

AP pathogens

Disruptions, whether from aspiration, immunosuppression, or changes in the local environmental factors, reduce microbial diversity and favour

pathogenic species.

— Main AP pathogens: Escherichia coli, Klebsiella pneumoniae, and Pseudomonas aeruginosa.
— Anaerobes (e.g., Fusobacterium nucleatum, Fusobacterium necrophorum, Peptostreptococcus, Prevotella, and Bacteroides) play a minor role.
— CA-AP: Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis, and Group A Streptococci.

— HA-AP: P aeruginosa, K. pneumoniae, Acinetobacter spp., and MRSA.

AP: aspiration pneumonia; CA-AP: community-acquired AP; HA-AP: hospital-acquired AP; MRSA: methicillin-resistant S. aureus.

inhaler use®’, and medications that alter gas-
tric pH (e.g., proton pump inhibitors, H2
blockers)®1°,

ETIOLOGICAL MICROBIOLOGY OF AP
The lung microbiome and its role in AP

AP develops when oropharyngeal secretions or
gastric contents, colonized with respiratory
pathogens, are inhaled into the lower respira-
tory tract!01314161822  Tn healthy individuals,
effective swallowing and coughing mecha-
nisms prevent this; however, in susceptible
individuals, aspiration disrupts the lung micro-
biota, leading to dysbiosis and infection'. The
lung microbiome, closely resembling the oro-
pharyngeal flora, plays a crucial role in infec-
tion development!*. Experimental studies
suggest that obligate anaerobes in the respira-
tory tract may mitigate disease severity by
modulating inflammation#*. Under normal
conditions, the lung maintains a low-abundance
yet diverse microbial community, primarily
comprising Prevotella, Veillonella, and Streptococ-
cus species'*?. Disruptions, whether from aspi-
ration, immunosuppression, or changes in the
local environmental factors (e.g, temperature

variations, pH, oxygen concentration, nutrient
availability), reduce microbial diversity and
favor pathogenic species'*®. Notably, ageing is
associated with an increased prevalence of
Pseudomonas and Staphylococcus species, both
implicated in pneumonia® (Table 4).

Traditional versus modern
understanding of AP pathogens

Historically, anaerobic bacteria were consid-
ered the primary cause of AP, with early stud-
ies identifying Fusobacterium nucleatum,
Fusobacterium necrophorum, Peptostreptococcus,
Prevotella, and Bacteroides as common patho-
gens*?. However, advances in diagnostics
have reshaped this perspective'!4. More recent
tindings indicate that the bacterial profile of
AP closely resembles that of CAP and HAP™.
While anaerobes persist, Gram-negative rods,
including Escherichia coli, Klebsiella pneumoniae,
and Pseudomonas aeruginosa, are now recog-
nized as predominant pathogens!®#4151723,
Among hospitalized elderly patients with
severe AP, common pathogens include E. coli,
K. pneumoniae, Serratia spp., Proteus spp., Staph-
ylococcus aureus, and Streptococcus pneumoniae,
with anaerobic bacteria playing a minor role'.
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Microbial variability in different AP
settings

The bacterial spectrum of AP varies based on
whether the infection is community-acquired
or hospital-acquired. In community-acquired
AP (CA-AP), prevalent pathogens include S.
pneumoniae, Haemophilus influenzae, Moraxella
catarrhalis, and Group A Streptococci®*. Risk
(MDR)
Gram-negative organisms (e.g., P. aeruginosa,
Enterobacteriaceae) include prior coloniza-
tion, recent hospitalization (> 5 days), antibi-

factors for multidrug-resistant

otic use within 90 days, immunosuppression,
and chronic lung disease (e.g., bronchiectasis,
COPD)™. For S. aureus, particularly methicil-
lin-resistant S. aureus (MRSA), risk factors
include chronic indwelling catheters, intrave-
nous drug use, and human immunodefi-
ciency virus infection!’. In Hospital-acquired
AP (HA-AP), key pathogens of concern
include Gram-negative bacilli (P. aeruginosa,
K. pneumoniae, Acinetobacter spp.) and MRSA.
At present, an estimated 6-10% of all AP cases
involve MDR organisms (MDROs)!*2%. HA-AP
is more commonly associated with Gram-
negative bacilli such as P. aeruginosa, K. pneu-
moniage, and Acinetobacter spp. as well as
MRSAM. Patients in long-term care facilities
or those with extended hospital stays are at
heightened risk of colonization by MDROs,
which can lead to infection.

Impact of oral colonization on AP
pathogens

Oral hygiene significantly influences AP
pathogenesis'%. Poor oral care facilitates dental
plaque accumulation, creating a reservoir for

respiratory pathogens*. In acidic environ-
ments, cariogenic bacteria and Candida albicans
thrive, while inflamed gums promote the
growth of anaerobic Gram-negative bacteria'.
Macroaspiration of oropharyngeal secretions
containing virulent bacteria, such as S. pneu-
moniae, K. pneumoniae, and P. aeruginosa, can
overwhelm host defenses, further contributing
to AP development™. On the contrary, general
oral health has improved over the years, with
better overall status, fewer missing teeth, and
increased toothbrushing'. This may have
influenced the oral microbiota and bacteria
linked to AP In addition, a shift in patient
demographics-from younger individuals with
alcoholism or anesthesia exposure to older
patients-may have reduced the prevalence of
anaerobic pathogens!’.

TREATMENT AND PREVENTION
OF AP

Managing AP requires a comprehensive,
multimodal approach that addresses key fac-
tors, such as patient history, comorbidities,
frailty, consciousness level, differential diag-
nosis, microbiology results, local resistance
patterns, adequate antibiotic treatment, nutri-
tion, swallowing assessment, oral hygiene,
and overall response to therapy'?'7. Antibi-
otic selection should be based on the infection
source, the patient’s characteristics, and risk
factors for MDROs. Standardizing care
through clinical education can improve
patient outcomes'. Preventative strategies,
such as rehabilitation, oral feeding tech-
niques, tube feeding, and oral care, are essen-
tial. General management of AP is summarised
in figure 2.
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Antibiotics
- Guided by the source of infection, patient characteristics,
risk factors for MDROs, and microbiology results
- Routine anaerobic coverage is not indicated

TREATMENT

Other pharmacological treatment and managing underlying
conditions

ASPIRATION
PNEUMONIA

Swallowing assessment (e.g, dysphagia rehabilitation, speech
therapy, aspiration risk factors management)

Oral hygiene, plus hand hygiene, and smoking cessation

PREVENTION —

— Vaccination

Nutrition (nutritional support, hydration, and dietary
modifications)

Ficure 2. Algorithm for the diagnosis of aspiration pneumonia and aspiration pneumonitism . AP: aspiration pneumonia; XR: X-rays, CT:
computed tomography, OSA: obstructive sleep apnea, RF: risk factor.

ANTIBIOTIC TREATMENT

The treatment of AP has evolved significantly,
with a shifting focus on the role of anaerobic
antibiotics. Historically, anaerobes were a pri-
mary concern, with penicillin being a pre-
terred choice, later replaced by clindamycin
due to increasing resistance'”.

The infection’s origin and specific patient risk
factors (e.g., recent antibiotic use or prolonged
hospitalization) typically guide antibiotic
selection in AP-whether CA-AP or HA-APY.
Adjustments are made as microbiological data
becomes available'?. Clinical guidelines,
including the European, American, and Japa-
nese guidelines®’, now recommend against
the routine use of anaerobic antibiotics in the

treatment of AP, reflecting the reduced role of

anaerobes in both community and HAP!.
CA-AP is usually treated with narrow-
spectrum antibiotics, such as B-lactam (e.g,
ampicillin-sulbactam, ceftriaxone) and either
a macrolide (azithromycin) or a fluoroquino-
lone (levofloxacin), which generally provide
sufficient coverage for common respiratory
pathogens and many anaerobes without the
need for specific anaerobic therapy'®!”?°. Asaga
et al’s systematic review and meta-analysis
found that anaerobic coverage does not
improve clinical outcomes, such as mortality,
length of stay, or intensive care unit (ICU)
admission in AP treatment'?. In cases where
MDROs are suspected, including HA-AP,
broader-spectrum  antibiotics may be
employed!®?, such as piperacillin-tazobactam,
cefepime, aminoglycosides, colistin, vancomy-
cin, or linezolid'%”. However, recent research
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has questioned the necessity of routine anaer-
obic coverage in the management of AP, par-
ticularly in light of changing pathogen profiles
and growing concerns over antibiotic resis-
tance and complications, such as a higher risk
of Clostridioides difficile infection®12117, Present
evidence suggests that anaerobic coverage
does not provide significant benefits in the
absence of complications, such as lung abscess
or empyema'®!17. Most cases should be treated
for 5-7 days unless complications, such as
necrotizing pneumonia, lung abscess, or
empyema require extended therapy and
drainage'. Acute-phase reactants can be help-
tul to guide antibiotic de-escalation and reduce
unnecessary antibiotic exposure without
increasing mortality'”.

OTHER PHARMACOLOGIC
TREATMENT

The role of adjunctive therapies, such as cor-
ticosteroids, remains unclear. While some
studies suggest benefits in severe CAP,
there is no solid evidence supporting their
use in AP specifically!’®". Furthermore, some
medications such as angiotensin-converting-
enzyme inhibitors, and cilostazol (a phospho-
diesterase 3 inhibitor), which enhance
substance P levels, and emerging treatments
such as amantadine, strengthen both swal-
lowing and cough reflexes, particularly in
stroke patients®. Mosapride, a gastroproki-
netic agent, may help prevent gastroesopha-
geal reflux, further lowering aspiration risk
in enterally fed patients®. While promising,
these therapies require further research to
confirm their effectiveness in reducing the
incidence of APY?. Managing underlying
conditions that increase aspiration risk and

supporting lung function are also key strate-
gies in preventing AP?*%. In patients with
chronic lung diseases such as COPD, bronchi-
ectasis, or pulmonary tuberculosis, broncho-
dilators-particularly combined long-acting
p2-agonist and long-acting muscarinic antag-
onist therapy can help improve respiratory
function and reduce the risk of AP%.

In contrast, medications that may impair con-
sciousness, disrupt swallowing function, or
increase the risk of aspiration should be
avoided or used with caution®?. These
include anticholinergics, tricyclic antidepres-
sants, diuretics, selective serotonin reuptake
inhibitors, hypnotics, and sedatives®.

OTHER THERAPIES AND
PREVENTION

Non-pharmacologic strategies also play a cru-
cial role in managing AP!1202% Dysphagia
management through rehabilitation and
proper oral care reduces bacterial load and
minimizes aspiration risks’12%242% Moreover,
an elevated head positioning of about 30° can
help prevent aspiration events®. Preventative
measures, such as vaccination against pneu-
mococcus and influenza, are crucial in vul-
nerable populations like the elderly, who are
at higher risk for AP?*?. Multidisciplinary
approaches to care, including speech therapy,
nutritional support (especially caloric and
protein evaluation), dietary modifications
(e.g, modified textures and fluid thickeners),
hydration, smoking cessation, hand hygiene,
aspiration risk factors management, and swal-
lowing assessments, are key in preventing
recurrent aspiration and improving patient
outcomes” 3202,
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In cases where AP proves difficult to manage,
such as in patients with severe dysphagia due
to neurologic conditions or head and neck
cancer, aspiration prevention surgeries may
be considered. However, these surgeries,
which modify the pharyngolaryngeal struc-
ture to reduce aspiration, have mixed out-
comes and should be carefully evaluated.

In conclusion, effective management of AP
involves tailored antibiotic therapy based on
microbial risk, with a growing consensus that
routine anaerobic coverage is unnecessary in
most cases. Multidisciplinary care, including
dysphagia management, oral care, and preven-
tive measures, is essential for improving out-
comes. Ongoing research is needed to refine
treatment strategies and explore new therapeu-
tic options for patients at high risk of AP101217,

PROGNOSIS OF AP

AP is increasingly recognized as a severe and
life-threatening respiratory infection, partic-
ularly among frail and elderly patients requir-
ing hospitalisation®. Compared to non-AP,
patients with AP exhibit more severe clinical
presentations®, and higher rates of pneumonia
recurrence’!82404143 - rehospitalisation?4043,
longer hospital stays!®?43, frailty?, impaired
functionality®, and elevated short and long-
term mortality89121318242740414347 Tn particu-
lar, 1-year mortality rates after AP have been
reported as high as 65% in Parkinson’s dis-
ease patients* and 35.7% in Japanese cohorts*.
In cases of large volume aspiration or low pH
aspirates, mortality may reach 70%?5.

Several risk factors have been consistently
associated with worse outcomes in AP,

including advanced age!>18192740414346 “ male
sext 4647 frailty51819414  malnutrition!%4¥,
low body mass index!¥43, decreased cough
reflex??, bedridden*!, impaired conscious-
nesst'®, and anesthetics, sleeping and seda-
tive drugs®#!. Specific comorbidities such as
OD%414346 ' oastrointestinal diseases?®, neuro-
logical disorders®, cerebrovascular dis-
ease??414649  dementia*!, chronic heart
failure*”*°, coronary heart disease***’, diabe-
tes mellitus®and malignancy?” further
increase mortality risk and poor prognosis.
Mechanical ventilation for more than 48 h*,
failure of protective mechanisms®?, an exag-
gerated inflammatory response!4, aspiration
of colonized gastric contents*, and the need
for antibiotic escalation*” have been associ-
ated with worse outcomes.

Common pathogens in AP include E. coli, K.
pneumoniae, P. aeruginosa, and S. aureus. How-
ever, a direct association between specific
microorganisms and worse prognosis in AP
has not been clearly established!®14154%,

HEALTHCARE COSTS

AP is associated with a significant economic
burden due to increased hospitalizations,
prolonged length of stay, increased disease
complexity, and high mortality!8444648 The
extended need for intensive care further con-
tributes to these costs*. Reducing the inci-
dence and improving the management of AP
can help alleviate this burden*.

For instance, a recent study found that 71% of
pneumonia patients admitted to the ICU in
the United States (US) had AP, making it the
third leading contributor to rising hospital
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costs, alongside antibiotic therapy*®. The risk
of aspiration in hospitals is notably high,
affecting approximately 56% of patients*.
Implementing preventive measures and early
speech therapy evaluations could be a cost-ef-
fective strategy, potentially saving up to
$169.83/hospitalisation?®. Moreover, in 2012,
the median hospitalization cost for AP in the
US was estimated at nearly $30,000%. In addi-
tion, research on the long-term financial
impact of OD after a stroke shows that com-
plications, such as respiratory infections can
drastically increase healthcare expenses’.
Malnourished patients or those at risk of mal-
nutrition who experienced at least one respi-
ratory infection faced significantly higher
costs (€19,817.58) compared to those without
OD (€7,242.80)°.

CONCLUSION

AP is a serious and increasingly recognized
respiratory infection, particularly affecting
frail and elderly hospitalized patients. It rep-
resents a growing global health burden due
to its high incidence, morbidity, mortality,
and associated healthcare costs.

While there is no universally accepted defini-
tion of AP, the diagnosis should combine clin-
ical suspicion, radiological findings, and the
presence of risk factors for oropharyngeal
aspiration and oral bacterial colonization.

Compared to non-AP, patients with AP often
present with more severe illness, higher rates
of recurrence and rehospitalization, pro-
longed hospital stays, greater functional
decline, and increased short and long-term
mortality.

Effective management requires a comprehen-
sive, multidisciplinary approach that consid-
ers patient history, comorbidities, frailty,
consciousness level, microbiology results,
local resistance patterns, appropriate antibi-
otic therapy, nutrition, swallowing assessment,
oral hygiene, and response to treatment. Rou-
tine anaerobic antibiotic coverage is generally
not recommended unless clearly indicated.
Antibiotic choice should be guided by the
source of infection, patient characteristics, risk
factors for MDROs, and microbiology results.

Non-pharmacological strategies are essen-
tial for both the prevention and manage-
ment of AP. These include dysphagia
management, good oral hygiene to reduce
bacterial load, aspiration risk reduction (e.g.,
elevating the head of the bed), swallowing
assessment, management of underlying con-
ditions for aspiration risk, rehabilitation,
nutritional support, dietary modifications,
hydration, smoking cessation, and hand
hygiene.

Improving diagnostic accuracy and imple-
menting evidence-based treatment and pre-
vention strategies may not only improve
patient outcomes but also reduce healthcare
costs. Further research is needed to opti-
mize management approaches and explore
new therapies for patients at high risk
of AP.
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