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ABSTRACT: Healthcare-associated pneumonia (HCAP) is a new concept of pneumonia proposed by the
American Thoracic Society/Infectious Diseases Society of America in 2005. This category is located between
community-acquired pneumonia and hospital-acquired pneumonia with respect to the characteristics of the
causative pathogens and mortality, and primarily targets elderly patients in healthcare facilities. Aspiration
among such patients is recognized to be a primary mechanism for the development of pneumonia,
particularly since the HCAP guidelines were published. However, it is difficult to manage patients with
aspiration pneumonia because the definition of the condition is unclear, and the treatment is associated with
ethical aspects. This review focused on the definition, prevalence and role of aspiration pneumonia as a
prognostic factor in published studies of HCAP and attempted to identify problems associated with the

concept of aspiration pneumonia.
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A new classification of pneumonia, healthcare-associated
pneumonia (HCAP), was introduced by the American
Thoracic Society (ATS)/Infectious Diseases Society of
America (IDSA) in 2005 [1]. The definition of HCAP
includes hospitalization for two days or more within the
preceding 90 days, residence in a nursing home or
extended care facility, the use of home infusion therapy
(including antibiotics), receipt of chronic dialysis within
30 days, home wound care and a history of infection with
a multidrug-resistant pathogen in a family member.
Patients with HCAP are characterized by an older age,
increased risk factors for infection with drug-resistant
pathogens and poorer prognosis compared to those with
community-acquired pneumonia (CAP) [2].
Consequently, guidelines recommend the use of empiric
broad-spectrum antibiotic therapy in these patients.
However, most clinicians do not actually choose broad-
spectrum antibiotics in cases of HCAP [3]. In fact, the use

of guideline-concordant therapy does not improve the
prognosis, and host factors, rather than the presence of
drug-resistant pathogens, appear to influence the
prognosis [4-7]. Previous studies have demonstrated
aspiration pneumonia to be a host factor associated with
mortality in patients with HCAP [8-11]. Aspiration
pneumonia is defined as the misdirection of
oropharyngeal or gastric contents into the larynx and
lower respiratory tract [12, 13]. Although initial clinical
reports focused on aspiration pneumonia resulting from
accidental exogenous factors, such as the ingestion of oil
[14-16], the number of studies regarding aspiration
pneumonia due to the aspiration of oropharyngeal
secretions in the elderly has increased as the population
ages, especially in developed countries [13, 17-22].
However, the definition of aspiration pneumonia remains
vague and unclear, which is likely to complicate clinical
research regarding the prognosis of pneumonia. We
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therefore reviewed previously published papers focusing
on aspiration pneumonia among patients with HCAP in
order to clarify the variability in the definition of
aspiration pneumonia, as well as the prevalence of the
condition and its impact on the prognosis. In addition, we

discuss the meaning and purpose of a diagnosis of
aspiration pneumonia according to guidelines for
pneumonia.

Table 1. Definition of aspiration pneumonia among studies of healthcare-associated pneumonia

- Spain prospective CAP/HCAP
- Spain prospective CAP/HCAP
- Spain prospective CAP/HCAP
- Spain prospective CAP/HCAP/HAP
- Italy prospective HCAP
- Japan prospective CAP/NHCAP
- Japan retrospective  CAP/HCAP
. Japan retrospective  CAP/NHCAP
- Japan retrospective  CAP/NHCAP
- Japan retrospective  NHCAP
- Japan retrospective  CAP/NHCAP
- Japan retrospective  CAP/HCAP
- Japan retrospective = CAP/NHCAP

Patients with risk factors such as compromised consciousness, altered
gag reflex, dysphagia, severe periodontal disease, putrid sputum and
radiographic evidence of involvement of a dependent pulmonary
segment or necrotizing pneumonia.

Same as Carratala J, et al. 2007.

Same as Garcia-Vidal C, et al. 2011.

Altered consciousness, altered gag reflex, dysphagia, severe
periodontal disease or putrid sputum.

Patients with risk factors such as compromised consciousness, altered
gag reflex, dysphagia, severe periodontal disease, putrid sputum or
necrotizing pneumonia in absence of positive respiratory specimen
cultures.

Patients with apparent aspiration, a condition in which aspiration is
strongly expected or the existence of an abnormal swallowing
function or dysphagia. Suspected patients were assessed using water
swallowing tests or VE for the purpose of evaluating the swallowing
function.

Probable aspiration was defined as any witnessed aspiration before
hospital admission or aspiration confirmed by fluid-drinking test on
hospital admission.

Pneumonia in a patient with a predisposition to aspiration because of
dysphagia or a swallowing disorder. The swallowing function was
assessed using the water-swallowing test, repetitive saliva-
swallowing test, simple swallowing provocation test and VF. When
the swallowing function was not assessed using these examinations,
the presence of overt symptoms of dysphagia or a medical history of
aspiration was determined to a swallowing disorder in the patient.

Trained nurses checked the following factors three times: a past
history of aspiration, the occurrence of a choking sensation with a wet
cough during meals and the presence of massive fur on the tongue. If
at least one factor was identified, the patient was judged to have a risk
of aspiration and the swallowing function was assessed using the
water swallowing test, repetitive saliva swallowing test, VE and VF.

Same as Miyashita N, et al. 2012.

Involvement of aspiration was defined as dysphagia or aspiration
confirmed or strongly suspected.

Patients with both risk factors for aspiration and evidence of gravity-
dependent opacity on chest CT.

Aspiration was recorded when witnessed by a patient’s family
member or care staff member before the onset of pneumonia and
confirmed by a water swallowing test or swallowing test using a
laryngoscope.

Abbreviations: CAP = community-acquired pneumonia; HCAP = healthcare-associated pneumonia; NHCAP=nursing and healthcare-associated

pneumonia; VE = videoendocsopy; VF = videofluorography
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Table 2. Prevalence and role of aspiration pneumonia as a prognostic factor among studies defining aspiration pneumonia

in patients with CAP and (N)HCAP

44727 (6.1%)
162/2153 (7.5%)
123/1593 (7.7%)

262/898 (29.2%)

n.a.

129/306 (42.2%)

124/371 (33.4%)
492/1385 (35.5%)

376/893 (42.1%)

=
o

382/718 (53.2%)
116/637 (18.2%)

484/960 (50.4%)

18/601 (18%)
91/1668 (5.5%)
68/1274 (5.3%)

108/591 (18.3%)

n.a.

7/114 (6.1%)
42/230 (18.3%)
122/786 (15.5%)
96/451 (21.3%)
n.a.

241241 (10%)
n.a.

46/373 (12.3%)

26/126 (20.6%)
71/485 (14.6%) n.a.
55/319 (17.2%) no significance?
OR 0.87 (0.48-1.57) p=0.66
0,
L (B2 for in-hospital mortality
OR 4.94 (1.71-14.27) as in-
55/217 (25.3%) hospital mortality with
significance
14.8% vs 4.3% 30 day-
0,
122/192 (63.5%) P
82/141 (58.2%) n.a.
370/599 (61.8%) no significance?
280/442 (63.3%) n.a.
370/599 (61%) n.a.
358/477 (75.1%) no significance in NHCAP
na HR 5.690 (2.306-14.040)
- <0.001 at 30 days
0,
438/587 (74.6%) 72/484 (14.9%) vs 28/476

(5.9%) during hospitalization

Abbreviations: CAP = community-acquired pneumonia; HCAP = healthcare-associated pneumonia; HR = hazard ratio; n.a. = not assessed,;

NHCAP=nursing and healthcare-associated pneumonia; OR = odds ratio

METHODS and RESULTS
Search Procedure

A search of the English-language literature published
from January 2005 to September 2013 was made using
PubMed with the phrase ‘healthcare-associated
pneumonia’ (accessed on September 20, 2013). Of the
285 articles identified during the search, 31 manuscripts
focusing on HCAP or nursing and healthcare-associated
pneumonia (NHCAP) contained information about
aspiration pneumonia (five prospective observational
studies [10, 23-26], 12 retrospective observational studies
[4,8,27-36] and 14 reviews [37-50]). Furthermore, the 14
reviews included two studies of aspiration pneumonia

among patients with HCAP (one prospective
observational study [51], one retrospective observational
study [52]) that did not overlap with the above prospective
or retrospective observational studies. Consequently, 19
studies, including six prospective studies [10, 23-26, 51]
and 13 retrospective studies [4, 8, 27-36, 52], referring to
aspiration pneumonia in the manuscript were found. Of
these 19 studies, 13 (six prospective observational studies
[10, 23-26, 51] and seven retrospective observational
studies [8, 27-30, 33, 52]) defined aspiration pneumonia;
thus, 13 studies were ultimately included in this review.
The remaining six studies [4, 31, 32, 34-36] did not define
aspiration pneumonia, although they described the term
‘aspiration pneumonia’ in the patient characteristics
section in the manuscript. The term NHCAP was
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proposed by the Japanese Respiratory Society in 2011 in
order to adjust the concept of HCAP to the Japanese
medical and nursing care insurance system [53]. In this
study, we regarded NHCAP to be the same classification

as HCAP because the subject characteristics were almost
identical between the two categories.

Overuse of Stroke / Degeneration
sedative agents of CNS

Muscle
weakness

Decline in immune
function

Decline in muceociliary
transport

inE in

physical activity

[ Poar oral ygiene

Dysphagia [
Swallowing dysfunction

Malnutrition ]

Aspiration pneumonia

Figure 1. Risk factors associated with aspiration pneumonia.

Abbreviations: CNS= central nervous system

Definition of aspiration pneumonia

The definition of aspiration pneumonia in the enrolled
studies varied depending on the author, except for some
studies that cited a previously published definition (Table
1). No studies prospectively screened risks for aspiration
or performed instrumental swallowing evaluations, such
as videoendoscopic or videofluorographic swallowing
tests, in all patients, although most of the studies included
swallowing dysfunction or dysphagia as a primary
component of the definition of aspiration. The definition
in three studies included radiological evidence of
involvement in a dependent pulmonary segment [25, 26,
51], while one study required evidence of gravity-
dependent opacity on chest CT [8]. The remaining studies
did not include specific radiological features in the

definition of aspiration pneumonia. Falcon and colleagues
focused on the bacteriological findings in addition to the
clinical characteristics [38].

Prevalence of aspiration pneumonia

The overall prevalence of aspiration pneumonia exhibited
a wide range, from 6.1% [51] to 53.2% [28], among the
studies (Table 2). The rate of patients diagnosed with
aspiration pneumonia in Japan tended to be higher than
that reported in European countries. Although some
individual reports included different definitions, HCAP
and NHCAP comprehensively had a higher prevalence
than CAP in these studies.
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Role of aspiration pneumonia as a prognostic factor

The mortality of patients with aspiration pneumonia was
higher than that of those without (Table 2). Aspiration
pneumonia was found to be a significant prognostic factor
in multivariable analyses by Falcone et al. [38] and
Komiya et al. [8] Falcone and colleagues demonstrated
that a SOFA score of more than 5 [OR 5.62 (95% CI 1.89-
16.65)], residence in a long-term facility [8.69 (1.63-
46.42)], hospitalization within the previous six months
[15.07 (1.87-121.55)] and the presence of pleural effusion
[4.90 (1.66-14.47)] were significantly associated with in-
hospital mortality, while Komiya and colleagues showed
that a high level of C-reactive protein [HR 1.048 (95% CI
1.011-1.086)] and decreased PaO2/FIO02 [1.003 (1.000-
1.007)] were significantly associated with the risk of 30-
day mortality in the same model [8, 38]. Treatment failure
due to the presence of drug-resistant pathogens was not
associated with the prognosis in the latter analysis [8],
whereas the former study demonstrated that the use of
empirical broad-spectrum therapy significantly improved
the prognosis [38].

In contrast, studies by Giannella et al. [24] and
Ohitani et al. [28] reported that aspiration pneumonia was
not associated with mortality in their multivariate
analyses. The Charlson comorbidity index [OR 1.13
(95%CI 1.05-1.22)], dyspnea [2.59 (1.26-5.33)], an
altered mental status [4.24 (2.55-7.04)] and the presence
of multilobar infiltrates [2.96 (1.94-4.52] were primarily
associated with in-hospital mortality, while diabetes [2.39

Normal

Non instrumental
Screening

Swallowing function

(1.24-4.62)], hypoalbuminemia [2.77 (1.43-5.35)], a high
A-DROP score [1.93 (1.10-3.38)] and findings of
extensive pneumonia [2.54 (1.42-4.55)] were associated
with mortality within 30 days after admission [24, 28].

DISCUSSION
Why is it difficult to define aspiration pneumonia?

Aspiration is a general mechanism underlying the
development of pneumonia associated with inhalation
[54]. Even young healthy individuals aspirate oral
secretions, particularly during sleep [55]. If the volume of
aspirated fluid is large or the defense mechanism is
immunologically or medicophysically compromised,
aspiration pneumonia can occur [56]. It is difficult to
objectively estimate the incidence of this phenomenon,
and the swallowing function can change before and after
admission and during hospitalization. Hirose and
colleagues demonstrated that some patients with
confirmed severe swallowing dysfunction on admission
have the potential to improve their swallowing function
during oral intake [57]. This review revealed that patients
with CAP or HCAP in Japan have a higher rate of
aspiration pneumonia than those in other countries. One
of possible reasons for this discrepancy is likely
differences in the evaluation and diagnosis of patients
with this condition, and the diagnostic tests are easily
available in Japan [58].

Impaired

Instrumental evaluations

(Videofluorography, Videoendoscopy etc)

[ Aggressive oral hygiene

[ Reduction in sedative medications

[ Dietary modification / head posture ]

[ Pharmacological management

Aggressive

Therapy for aspiration pneumonia

Consideration of withholding or
discontinuing as end-of-life care

Figure 2. Diagnostic procedures and types of intervention for dysphagia and

aspiration pneumonia.
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Risk factors for aspiration pneumonia

Dysphagia commonly occurs as a result of cerebral
vascular disease or degenerative diseases of the central
nervous system, such as Alzheimer’s or Parkinson’s
disease [59,60]. Nakagawa and colleagues investigated
the cough reflex and swallowing function in patients
suffering from stroke who were followed for one year
[59]. While no patients without an impaired cough reflex
or swallowing function developed pneumonia,
approximately one quarter of the patients with an
abnormal cough reflex and swallowing function
developed pneumonia. The authors also demonstrated that
patients with silent cerebral infarction have a higher risk
of developing pneumonia than those with normal head CT
findings. In that study, the occurrence of cerebral
infarction did not lead to aspiration pneumonia in every
case; the incidence of aspiration pneumonia depended on
the location and extent or number of infarcts [61].
Additionally, poor oral hygiene [62-64], the overuse of
sedative medications [19], impaired immunity [65, 66],
reduced mucociliary transport [56] and a depressed lung
function due to aging are risk factors for aspiration
pneumonia. These factors appear to be associated with
each other, suggesting that aspiration pneumonia occurs
as a result of multifactorial risk factors (Figure 1).

Evaluating the swallowing function has limitations
regarding the diagnosis of aspiration pneumonia

Videofluorographic swallowing tests are the most
commonly used instrumental assessment tool for
evaluating the swallowing function [67,68]. This

procedure assesses anatomical structures as well as the
following swallowing phases: oral, pharyngeal and
esophageal [69]. However, this examination carries a risk
of failing to detect small amounts of aspiration that cannot
be identified on radiographic images (Figure 2). In fact,
Matsuse and colleagues reported that oropharyngeal
dysphagia is not observed in approximately half of cases
of diffuse aspiration bronchiolitis [70], and Kukichi and
colleagues documented that silent aspiration occurs in
71% of patients with CAP [71].

Are radiographic features useful for diagnosing
aspiration pneumonia?

Esayag and colleagues reported that normal chest
radiography findings do not rule out a diagnosis of
pneumonia in bedridden patients with suspected
pneumonia and that chest CT provides valuable
diagnostic information [72]. We investigated chest CT
scans in 53 patients admitted for the treatment of
pneumonia who were subsequently confirmed to have

dysphagia on videofluorographic examinations [73]. A
bronchopneumonia pattern was most commonly
observed, with a distribution characterized by gravity
dependence. When we defined aspiration pneumonia as
involving both risk factors for aspiration and evidence of
gravity-dependent opacity on chest CT, the prevalence of
the disease was lower than that observed in other Japanese
studies, although the characteristics of the study
population were slightly different [8, 23, 27, 28, 33, 52].
Similarly, the prevalence of aspiration pneumonia in the
studies from Spain [25, 26, 51], which required
radiographic evidence for a diagnosis, was lower than that
observed in the study by Giannella et al. [24], which did
not require radiographic evidence. Including radiographic
evidence in a dependent pulmonary segment as an
essential requirement in the definition of aspiration
pneumonia may result in underestimation of the
prevalence of the condition. Although a gravity-
dependent distribution is consistent with the features of
aspiration pneumonia in the elderly, it remains
controversial whether radiographic findings influence the
prognosis.

What is the purpose of diagnosing aspiration
pneumonia?

Physicians consider the benefits when diagnosing patients
with aspiration pneumonia. An accurate diagnosis can
result in correct prognostic expectations and the
administration of effective therapy. Which factors
primarily affect the prognosis among patients with CAP
or HCAP remains debated [5, 74-76]. Many studies have
shown that host factors contribute to the prognosis rather
than the presence of drug-resistant pathogens or treatment
failure [5, 77]. Relevant host factors reported to date
include underlying disease [28, 77], the patient’s activity
level [7] and nutrition status [28, 78] and the presence of
aspiration pneumonia [8, 9, 26, 27, 38, 78]. However,
these factors are cross-associated and exhibit colinearity
with each other. For example, aspiration pneumonia often
develops in patients with a bedridden status and
malnutrition (Figure 2). Well-designed further studies are
needed in order to identify the true host factors associated
with the prognosis in accordance with such confounding
biases.

Aspiration pneumonia also has the potential to be a
risk factor for having drug-resistant pathogens [6].
However, the administration of empiric broad-spectrum
antibiotic therapy, in accordance with guidelines for the
treatment of HCAP, does not necessarily improve the
prognosis [5, 31]. Empiric broad-spectrum antibiotic
therapy may have beneficial effects in some patients with
HCAP, since HCAP is a heterogeneous concept [7]. In
addition, covering anaerobic bacteria is not always
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required, even if such bacteria are detected [17].
Ampicillin/sulbactam is likely to have sufficient efficacy
in cases of aspiration pneumonia, although evidence is
limited [79-81], and the results were observed among the
whole population.

Taking into consideration the perspective of infection
control in the hospital, it is essential to detect drug-
resistant pathogens in order to prevent the spread of the
bacteria, although not all patients with such pathogens
require treatment with broad-spectrum antibiotics [82].
When drug-resistant pathogens are detected, medical
professionals may need to consider treatment from the
viewpoint of infection control in the hospital separately
from the therapeutic needs of the individual patient.

Meanwhile, diagnosing aspiration pneumonia
enables the physician to consider preventive approaches.
Yoshino and colleagues demonstrated that the use of
aggressive oral care reduces the risk of developing
pneumonia [62]. In addition, dysphagia rehabilitation may
have merit in preventing aspiration [83]. Treatment with
angiotensin-converting enzyme inhibitors significantly
reduces the incidence of pneumonia [20, 84-87], and
cilostazol may have a separate effect from that of
preventing cerebral infarction [88]. Patients with
aspiration pneumonia require multilateral prevention
methods due to the presence of confounding risk factors,
as shown in Figure 1. Unless appropriate prevention
measures are taken in addition to the administration of
antibiotic therapy, clinical physicians may misjudge the
inefficacy of treatment due to repeated episodes of
aspiration resulting from drug-resistant pathogens.

Other reasons for difficulties in managing patients with
aspiration pneumonia based on guidelines for
pneumonia

We herein described the difficulties in defining aspiration
pneumonia in order to evaluate why guidelines for
treating pneumonia are not clearly applicable to cases of
aspiration pneumonia. Furthermore, there are additional
difficulties concerning ethical issues. Aspiration
pneumonia, as an acute disease in elderly patients, is
treatable in each occurrence [79-81, 89] and preventable
to some extent [13, 46]. However, prevention protocols
become less effective as the disorder progresses, at which
point physicians consider the condition to be unavoidable,
indicating a status near the end of life. Therefore, the
occurrence of repeated episodes of aspiration pneumonia
despite proper prevention likely reflects a terminal phase
of life (Figure 2). Bosch and colleagues reported that
long-term prognostic factors in patients with aspiration
pneumonia are based on host factors, such as age, declines
in physical activity and malnutrition, whereas short-term
prognostic factors are consistent with the existing severity

index of pneumonia [87, 90, 91]. These studies
scientifically documented that repeated episodes of
aspiration pneumonia in the elderly are unavoidable.
Indeed, over half of clinical physicians treating patients
suffering from pneumonia regard death among elderly
patients with aspiration pneumonia as ‘death from age-
related physical debility [92]. It is appropriate to regard
death from unavoidable repeated aspiration pneumonia as
natural death rather than death due to disease. There is no
evidence that tube feeding reduces the risk of aspiration
[93-95]. There are also ethical issues regarding the use of
tube feeding in such patients [96-98]. The use of strategies
involving withholding or discontinuing intensive therapy,
administering antibiotics and providing nutritional
support for patients with repeated episodes of aspiration
pneumonia requires further discussion.

Because guidelines for pneumonia are formulated
based on scientific evidence, it is difficult to incorporate
the ethical aspects of the concept of aspiration pneumonia.
Carrabba and colleagues excluded patients with aspiration
pneumonia in one study in order to evaluate the
characteristics of HCAP [76]. When planning clinical
studies scientifically, it may be necessary to evaluate
patients with HCAP separately from those with
unavoidable repeated episodes of aspiration pneumonia.

Conclusions

This review revealed that the definition, prevalence and
role of aspiration pneumonia as a prognostic factor varies
widely. It is difficult for guidelines to include the concept
of aspiration pneumonia, as the definition of the condition
is unclear, the swallowing function is easily changeable
depending on the patient’s condition and there is no
standard procedure for objectively evaluating the
swallowing  function.  Aspiration pneumonia is
predominantly occurred in the elderly population caused
by multifactorial patient background factors. Further
studies are therefore needed to evaluate which host factors
are primarily associated with mortality taking into
consideration confounding. It is essential to discuss these
issues so as to correctly carry out clinical studies of
pneumonia associated with unavoidable ethical problems.
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