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Introduction

Exacerbations are associated with increased morbidity
and mortality, accelerated rates of decline in lung
function, poor quality of life and higher health
care utilization.! The Global initiative for chronic
Obstructive Lung Disease (GOLD) guidelines have
identified exacerbations in addition to symptoms
as the 2 main “treatable traits” to target for our
therapeutic strategies for patients with chronic
obstructive pulmonary disease (COPD).! The so called
“frequent-exacerbation phenotype” remains poorly
defined and characterized.? It is likely this represents a
heterogeneous population that may present with some
combination of various characteristics that increase
the risk of having exacerbations. Spiromics and COPD
Genetic Epidemiology (COPDGene®) studies that have
examined the utility of blood biomarkers to predict
exacerbations, did not add substantial predictive power
to established clinical co-variates for exacerbations.
Interestingly, studies from COPDGene®have identified
several clinical characteristics that appear to infer an
increased risk of exacerbations. While a history of
previous exacerbations, (moderate or severe), appears

to be the strongest predictor of future exacerbations,
investigators have also identified a history of
gastroesophageal reflux or heartburn, poorer quality of
life, lower lung function and elevated white cell count.?
Indeed, COPDGene® investigators reported that the
evidence of a hiatal hernia on computed tomography
scans of the chest was associated with a higher risk of
exacerbations.* It has been presumed that this reflects
the potential role of gastroesophageal reflux as a cause
forfrequent exacerbations. Aside from sleep apnea and
stroke, gastroesophageal reflux disease (GERD) had
the highest association with poorer quality of life of
various comorbidities found in COPD patients. While
it is true that previous studies have shown introduction
of acid into the lower esophagus is capable of inducing
bronchoconstriction,>” our experience and indeed
many others is that a large proportion of patients
continue to have recurrent exacerbations despite
being on proton pump inhibitor (PPI) therapy.*®
Another hypothesis is that GERD is associated with
proximal extension and silent aspiration.® While
PPI therapy may play a role in reducing the impact
of gastroesophageal refluxate being aspirated in the
lungs, even non-acid may be potentially damaging
and contribute to frequent exacerbations® In fact,
studies have reported an increased risk of pneumonia
in patients treated with PPI therapy, however this may
be more a reflection of an association (i.e., patients
that have reflux are more likely to aspirate and develop
pneumonia than a true cause and effect). Furthermore,
many patients with COPD may have dysphasia and
swallowing problems that could also contribute to
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recurrent aspiration and exacerbation of COPD.®?
Further, it has been proposed that aspiration may
contribute to the development of dysbiosis in COPD
patients that may also be an important feature of
the frequent exacerbation phenotype.!®1® GERD in
COPD patients has been associated with the COPD/
bronchiectasis overlap.!*1® This may indeed be one
of the common clinical scenarios (phenotypes) in
which use of inhaled corticosteroids may be associated
with an increased risk of pneumonia.!®!’2% The
extent and mechanisms by which aspiration may
contribute to frequent exacerbations remains poorly
understood and is likely complex including factors
that increase the risk of aspiration and factors that
increase susceptibility including structural changes
and alterations in local immunity. In this Journal
Club we will review some of the more recent literature
published regarding these issues.

Note: Abstracts are presented in their original, published
format and have not been edited to match JCOPDF style.

Abstract 1
Aspiration Pneumonia and Related
Syndromes

Lee AS, Ryu JH. Mayo Clin Proc. 2018;93(6):752-762.
doi: https://doi.org/10.1016/j.mayocp.2018.03.011

Aspiration is a syndrome with variable respiratory
manifestations that span acute, life-threatening
illnesses, such as acute respiratory distress syndrome,
to chronic, sometimes insidious, respiratory disorders
such as aspiration bronchiolitis. Diagnostic testing
is limited by the insensitivity of histologic testing,
and although gastric biomarkers for aspiration are
increasingly available, none have been clinically
validated. The leading mechanism for microaspiration
is thought to be gastroesophageal reflux disease,
largely driven by the increased prevalence of
gastroesophageal reflux across a variety of respiratory
disorders, including chronic obstructive pulmonary
disease, asthma, idiopathic pulmonary fibrosis, and
chronic cough. Failure of therapies targeting gastric
acidity in clinical trials, in addition to increasing
concerns about both the overuse of and adverse
events associated with proton pump inhibitors, raise

questions about the precise mechanism and causal
link between gastroesophageal reflux and respiratory
disease. Our review summarizes key aspiration
syndromes with a focus on reflux-mediated aspiration
and highlights the need for additional mechanistic
studies to find more effective therapies for aspiration
syndromes.

Comments

This is an excellent review of the various ways in
which aspiration may impact the lung both acutely
and chronically. It provides a very nice overview of
thoracoabdominal mechanics in terms of the ways
in which the transdiaphragmatic pressure gradient
interacts with the esophagogastric junction/lower
esophageal sphincter (EGJ/LES) complex to promote
reflux. It provides insights into why respiratory
diseases may increase the propensity for COPD and
asthma patients to develop reflux disease. There is
also a very nice overview of the various defenses that
will help to prevent reflux from occurring and leading
to aspiration including the EGJ and LES, esophageal
peristalsis, intact swallowing mechanisms, vocal folds,
cough and mucocilliary function and local immune
responses for most individuals. The article provides a
useful framework to understand the complex balance
between pro-reflux and pro-aspiration factors and the
bodies various defense mechanisms and why a focus
on PPI therapy to deal with this issue is likely to be
unsuccessful in addressing a number of issues. The
article points to variables such as the volume, pepsin
content, bile acid content, and the element of gastric
particulates that may impact the varying consequences
of aspiration. Aside from examining these factors
for patients with COPD and asthma, it also looks at
acute aspiration syndromes, interstitial lung disease,
chronic cough bronchiectasis and diffuse aspiration
bronchiolitis. Finally, there is a very nice summary
that takes all these potential contributing factors into
consideration and outlines the variety of potential
therapeutic interventions that should be considered
ranging from acid suppression, promotility agents,
speech therapy, cough suppression, bronchial hygiene
and agents to reduce transient lower esophageal
sphincter relaxations.
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Abstract 2

Oropharyngeal Swallow Physiology
and Swallowing-Related Quality of
Life in Underweight Patients With
Concomitant Advanced Chronic
Obstructive Pulmonary Disease

Garand KL, Strange C, Paoletti L, Hopkins-Rossabi
T, Martin-Harris B. Int J Chron Obstruct Pulmon Dis.

2018;13:2663-2671.
doi: https://doi.org/10.2147/COPD.S165657

BACKGROUND:

Swallowing impairment (dysphagia) has been
associated with COPD and may contribute to
exacerbations of this chronic and progressive
disease. Further, risk of mortality increases with
concomitant presence of cachexia in the COPD
population. The purpose of this prospective study
was to depict oropharyngeal swallowing physiology
in underweight patients with stable but advanced-
stage COPD.

PATIENTS AND METHODS:

Ten underweight patients with stable but advanced
COPD underwent a modified barium swallow study.
Analysis of oropharyngeal swallowing function was
completed using the standardized Modified Barium
Swallow Impairment Profile and the Penetration-
Aspiration Scale. Scores from the Dysphagia
Handicap Index and 10-item Eating Assessment
Tool were collected to assess patient perception of
swallowing difficulty. Findings were compared to
age- and sex-matched healthy controls.

RESULTS:

Significantly higher MBSImP oral total scores
(P=0.007) were observed in COPD patients compared
to matched controls, but no difference was observed
in pharyngeal total scores (P=0.105). Patients with
COPD had significantly higher maximum PAS
scores compared with controls (P=0.030). There was
no significant difference in EAT-10 or DHI scores
between patients with COPD and controls (P=0.41
and P=0.08, respectively).

CONCLUSION:

Underweight patients with severe but stable COPD
present with dysphagia that may not be recognized
by the patient. Further investigation is needed to
elucidate the interaction between the respiratory-
swallowing systems, how muscular weakness
may contribute to swallowing impairment, and
responsiveness to swallowing treatment.

KEYWORDS:
COPD; MBSImP; dysphagia; swallowing impairment;
underweight

Comments

This is a small study, but it demonstrates the increased
risk of aspiration in COPD patients and the fact
that many COPD patients may not be aware of their
increased risks of aspiration. It is reasonable to
suggest that patients that demonstrate an increased
risk of pneumonia should be assessed for aspiration
with tailored barium studies even if they deny any
increased risk of aspiration.

Abstract 3

Effects of Noninvasive Ventilation on
the Coordination Between Breathing
and Swallowing in Patients With
Chronic Obstructive Pulmonary
Disease

Hori R, Ishida R, Isaka M, Nakamura T, Oku Y. Int J Chron
Obstruct Pulmon Dis. 2019;14:1485-1494.
doi: https;//doi.org/10.2147/COPD.S205543

PURPOSE:

As shown in our previous study, inspiration after
swallowing (SW-I) increases during the bi-level
positive airway pressure ventilation (BiPAP) in
healthy subjects because swallowing-associated non-
inspiratory flow (SNIF) triggers inspiratory support,
while SW-I during continuous positive pressure
ventilation (CPAP) is rare. In the present study, we
evaluated the coordination between breathing and
swallowing during spontaneous breathing, BiPAP, and
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pneumonia or COPD exacerbations, continuous
positive airway pressure (CPAP) ventilation may be
a safer modality than bilevel positive airway pressure
(BiPAP) (see below). Further studies are required.

CPAP in patients with chronic obstructive pulmonary

disease (COPD).

PATIENTS AND METHODS:

This study is a prospective intervention study at
the Hoshigaoka Medical Center (November 01,
2015-April 30, 2018). We simultaneously recorded
the respiratory flow, laryngeal motion, and swallowing
sounds during saliva swallowing in patients with
COPD. We estimated the respiratory phase after
swallowing, frequency of SNIF, the duration of the
respiratory pause during swallowing, and timing of
swallowing in the respiratory cycle and compared
these parameters among control, CPAP, and BiPAP
conditions.

Abstract 4

The Mortality Risk Factor of
Community Acquired Pneumonia
Patients With Chronic Obstructive
Pulmonary Disease: A Retrospective
Cohort Study

Dai RX, Kong QH, Mao B, et al. BMC Pulm Med.
2018;18(1):12.
doi: https://doi.org/10.1186/512890-018-0587-7

RESULTS:

The expiration after swallowing (SW-E) frequency
was associated with the occurrence of SNIF (p<0.01),
pause duration <0.8 s (p<0.01), and timing of
swallowing at the intermediate respiratory phase
(50-80% of the respiratory cycle from the onset of
inspiration) (p<0.01). In particular, the occurrence of
SNIF most substantially affected the SW-E frequency.
The SW-I frequencies under the control, CPAP, and
BiPAP conditions were 35.0%, 3.0%, and 37.7%,
respectively. The pause durations were shorter during
CPAP and BiPAP than under the control condition
(p<0.01). During CPAP, the occurrence rates of SW-E.
Residual denotes the percentage difference between
observed and expected values (residual =10.8: p<0.01)
and SNIF (residual =9.1: p<0.01) were significantly
increased, and timing of swallowing shifted toward the
intermediate respiratory phase (residual=3.5: p<0.01).

CONCLUSION:

CPAP decreases the SW-I frequency, increases the
SNIF occurrence, and normalizes the timing of
swallowing, all of which suggest that CPAP alleviates
the risk of aspiration in patients with COPD.

KEYWORDS:
chronic obstructive; continuous positive airway
pressure; deglutition; pulmonary disease; respiration

Comments

While this is a very small study it would suggest that
for patients who are at an increased risk of aspiration

BACKGROUND:

Chronic obstructive pulmonary disease (COPD) is
one of the most common comorbidities in community
acquired pneumonia (CAP) patients. We aimed to
investigate the characteristics and mortality risk
factors of COPD patients hospitalized with CAP.

METHODS:

A retrospective cohort study was conducted at
Shanghai Pulmonary Hospital and Shanghai Dahua
Hospital. Clinical and demographic data in patients
diagnosed with CAP were collected between January
2015 and June 2016. Logistic regression analysis was
performed to screen mortality risk factors of COPD
patients hospitalized with CAP.

RESULTS:

Of the total 520 CAP patients, 230 (44.2%) patients
had been diagnosed comorbid with COPD (COPD-
CAP). CAP patients comorbid with COPD patients
had higher rate of need for ICU admission (18.3%
vs 13.1%) and need for NIMV (26.1% vs 1.4%) than
without COPD (nCOPD-CAP). The PSI, CURB-65
and APACHE-II scores in COPD-CAP patients were
higher than that in nCOPD-CAP patients (95 vs
79, P <0.001; 1 vs 1, P <0.001; 13 vs 8, P <0.001,
respectively). Logistic regression analysis indicated
that aspiration, D-dimer > 2.0 pg/mL and CURB-65>3
were risk factors associated with in-hospital mortality
((odd ratio) OR=5.678, OR=4.268, OR=20.764,
respectively) in COPD-CAP patients. The risk factors
associated with 60-day mortality in COPD-CAP
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patients were comorbid with coronary heart disease,
aspiration, need for NIMV (non-invasive mechanical
ventilation) and CURB-65>3 (OR=5.206, OR=7.921,
OR=3.974, OR=18.002, respectively).

CONCLUSIONS:

COPD patients hospitalized with CAP had higher rate
of need for NIMV, need for ICU admission and severity
scores than those without COPD. Aspiration, D-dimer
>2.0 pg/mL, comorbid with coronary heart disease,
need for NIMV and CURB-65 >3 were mortality risk
factors in CAP patients comorbid with COPD.

Comments

This study points out the high incidence/risk of
pneumonia in COPD patients and the association
with risk of aspiration. This is a retrospective study
and aspiration risk was assessed by report in the chart
and prospectively evaluated. This paper also brings
into focus the relevance of the article above regarding
differences between BiPAP and CPAP in terms of
aspiration risk. It would appear that, if effective, CPAP
may be a better option than BiPAP.

Abstract 5

The Lung Tissue Microbiota of Mild
and Moderate Chronic Obstructive
Pulmonary Disease

Pragman AA, Lyu T, Baller JA, et al. Microbiome.
2018;6(1):7.
doi: https://doi.org/10.1186/s40168-017-0381-4

BACKGROUND:

Oral taxa are often found in the chronic obstructive
pulmonary disease (COPD) lung microbiota, but it is
not clear if this is due to a physiologic process such as
aspiration or experimental contamination at the time
of specimen collection.

METHODS:

Microbiota samples were obtained from nine subjects
with mild or moderate COPD by swabbing lung
tissue and upper airway sites during lung lobectomy.
Lung specimens were not contaminated with upper
airway taxa since they were obtained surgically. The

microbiota were analyzed with 16S rRNA gene gPCR
and 16S rRNA gene hypervariable region 3 (V3)
sequencing. Data analyses were performed using
QIIME, SourceTracker, and R.

RESULTS:

Streptococcus was the most common genus in the
oral, bronchial, and lung tissue samples, and multiple
other taxa were present in both the upper and lower
airways. Each subject’s own bronchial and lung tissue
microbiota were more similar to each other than were
thebronchialandlungtissue microbiota of twodifferent
subjects (permutation test, p=0.0139), indicating
more within-subject similarity than between-subject
similarity at these two lung sites. Principal coordinate
analysis of all subject samples revealed clustering by
anatomic sampling site (PERMANOVA, p=0.001),
but not by subject. SourceTracker analysis found that
the sources of the lung tissue microbiota were 21.1%
(mean) oral microbiota, 8.7% nasal microbiota, and
70.1% unknown. An analysis using the neutral theory
of community ecology revealed that the lung tissue
microbiota closely reflects the bronchial, oral, and
nasal microbiota (immigration parameter estimates
0.69, 0.62, and 0.74, respectively), with some evidence
of ecologic drift occurring in the lung tissue.

CONCLUSION:

This is the first study to evaluate the mild-moderate
COPD lung tissue microbiota without potential for
upper airway contamination of the lung samples.
In our small study of subjects with COPD, we found
oral and nasal bacteria in the lung tissue microbiota,
confirming that aspiration is a source of the COPD
lung microbiota.

KEYWORDS:

Emigration and immigration; Lung; Microbiota;
Pulmonary disease, chronic obstructive; RNA,
Ribosomal, 16S; Streptococcus

Comments

This study, while having a small number of patients,
demonstrates contributions of oral and nasal
microbiota aspiration to the microbiome of the lung.
For patients that have significant laryngopharyngeal
reflux it is indeed possible the GI refluxate may very
well contribute to dysbiosis in the lung, but this
requires further study.!%13
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