International Journal of Chronic Obstructive Pulmonary Disease downloaded from https://www.dovepress.com/

For personal use only.

International Journal of COPD Dove

3

REVIEW

Epidemiology and clinical impact of major
comorbidities in patients with COPD

Miranda Caroline Smith'
Jeremy P Wrobel?

'Respiratory Medicine, Royal Perth
Hospital, Perth, WA, Australia;

2Advanced Lung Disease Unit, Royal
Perth Hospital, Perth, WA, Australia

Correspondence: Jeremy P Wrobel
Advanced Lung Disease Unit,

Royal Perth Hospital, Wellington
Street Campus, Perth 6000,

WA, Australia

Tel +61 8 9224 8793

Fax +61 8 9224 3866

Email jeremy.wrobel@health.wa.gov.au

This article was published in the following Dove Press journal:
International Journal of COPD

27 August 2014

Number of times this article has been viewed

Abstract: Comorbidities are frequent in chronic obstructive pulmonary disease (COPD) and
significantly impact on patients’ quality of life, exacerbation frequency, and survival. There
is increasing evidence that certain diseases occur in greater frequency amongst patients with
COPD than in the general population, and that these comorbidities significantly impact on
patient outcomes. Although the mechanisms are yet to be defined, many comorbidities likely
result from the chronic inflammatory state that is present in COPD. Common problems in the
clinical management of COPD include recognizing new comorbidities, determining the impact
of comorbidities on patient symptoms, the concurrent treatment of COPD and comorbidities, and
accurate prognostication. The majority of comorbidities in COPD should be treated according
to usual practice, and specific COPD management is infrequently altered by the presence of
comorbidities. Unfortunately, comorbidities are often under-recognized and under-treated. This
review focuses on the epidemiology of ten major comorbidities in patients with COPD. Further,
we emphasize the clinical impact upon prognosis and management considerations. This review
will highlight the importance of comorbidity identification and management in the practice of
caring for patients with COPD.
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Introduction

Chronic obstructive pulmonary disease (COPD) represents a complex respiratory
disorder characterized by chronic airflow limitation and an increased inflammatory
response of the airways.! Comorbidities are frequent in COPD and significantly
impact on patients’ quality of life, exacerbation frequency, and survival.'? Although
the mechanisms are yet to be defined, there is thought to be a chronic inflammatory
state in COPD that accelerates the natural history of some comorbidities, and that
these comorbidities merely reflect COPD as a systemic disorder.’

The distinction between comorbidities and systemic manifestations of COPD is,
at present, unclear. Systemic features of COPD include cachexia, skeletal muscle
abnormalities, osteoporosis, depression, anemia, and cardiovascular disease.' For the
purpose of this review, comorbidities are defined as concurrent diseases that occur in
COPD with increased prevalence than in the general population and/or that significantly
impact the management or prognosis of the patient with COPD.

Common problems in the clinical management of COPD include recognizing new
comorbidities, determining whether the comorbidity or COPD itself is the cause of a
patient’s symptoms, the concurrent treatment of COPD and comorbidities, and accurate
prognostication. This paper focuses on the epidemiology of ten major comorbidities in
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COPD. Further, we highlight the clinical interaction between
each comorbidity and COPD, with an emphasis on prognosis
and treatment considerations.

Search methodology

The initial search was conducted using OVID Med-
Line (from 1946) with the subject headings “pulmo-
nary disease, chronic obstructive” and “comorbidities”
(or “comorbidity” or “comorbidities”). This was repeated
using the same subject headings on OvidMD. All abstracts
were assessed for relevance, and articles of the relevant
studies were retrieved. Subsequent searches utilized the
following combinations of subject headings on PubMed:
“pulmonary disease, chronic obstructive” or “cardiovas-
cular disease” or “ischemic heart disease” or “congestive
heart failure” or “pulmonary hypertension” or “lung can-
cer” or “diabetes” or “combined emphysema pulmonary
fibrosis” or “chronic renal failure” or “chronic kidney
disease” or “osteoporosis” or “depression” or “anxiety”
or “gastroesophageal reflux” or “peptic ulcer disease”.
For relevant titles, the abstracts were reviewed and, if still
relevant, the article was retrieved. References within the
selected articles were also reviewed for their relevance. In
addition, for selected references, the “related citations”
feature was explored using PubMed.

Comorbidities are common

Several studies have previously evaluated the impact of
comorbidities on quality of life, mortality, and treatment
options.>*7 Vanfleteren et al® reviewed comorbidities in
213 patients with COPD in pulmonary rehabilitation as part of
the CIRO Comorbidity (CIROCO) study. A total of 97.7% of
patients in this cohort had one or more comorbidities, and
53.5% of patients were diagnosed with four or more
comorbidities. Although this study actively investigated for
comorbidities, it may nevertheless have underestimated the
true prevalence of comorbidities, as patients with unstable
COPD and/or certain comorbidities, such as acute myocar-
dial infarction within the previous 6 months, were excluded
from this trial.

Establishing the true prevalence of comorbidities in
COPD and their relationship with COPD severity is con-
founded by several factors, including 1) shared risk factors for
both COPD and several comorbidities,’ 2) underdiagnosis of
COPD,!*!! 3) underdiagnosis of comorbidities, and 4) features
of the comorbidity may overlap with features used to define
the severity of COPD.!>!® Consequently, significant selection
bias depending on the population reviewed is present in

many studies investigating the incidence and prevalence
of comorbidities in COPD. This bias, in part, explains the
varied incidence and prevalence of common comorbidities
between studies.

Despite these difficulties, the majority of studies agree
that the most prevalent comorbidities include anxiety/
depression, heart failure, ischemic heart disease (IHD),
pulmonary hypertension (PHT), metabolic syndrome,
diabetes, osteoporosis, and gastroesophageal reflux disease
(GERD). We have also included lung cancer, pulmonary
fibrosis, and chronic kidney disease (CKD) in this review,
because of their clinical significance in COPD.

In Figure 1, we illustrate the prevalence of comorbidities
in COPD, limited to those with a prevalence of greater than
5%. Figure 2 illustrates the interplay between COPD, major
comorbidities, and symptoms.

Comorbidities decrease quality of life
Quality of life and self-reported health status decrease with
an increasing number of comorbidities in patients with
COPD.>'*!5 yvan Manen et al'* demonstrated that three or
more comorbidities better correlated with health-related
quality of life scores than forced expiratory volume in
1 second (FEV) or dyspnea. Putcha et al* investigated the
impact of comorbidities on self-reported health status in
41,658 patients as part of the National Health and Nutrition
Examination Survey (NHANES) survey between 2001
and 2008. For every additional comorbidity, the odds of
poorer self-rated health were increased by 43%. Highly
prevalent comorbidities such as heart failure, diabetes,
arthritis, and urinary incontinence/prostatic disease were
individually associated with a significant decrease in
quality of life score, adjusted for age, sex, race, and other
comorbidities.

Comorbidities increase exacerbations
Several comorbidities are associated with increased
exacerbations, including GERD,' anxiety,'” depression,'’
pulmonary embolus,'® PHT,!” and cardiovascular disecase.’
Furthermore, the number of comorbidities has been
correlated with increased risk of exacerbation and
hospitalization.”> Whether the comorbidities precipitate
exacerbations, mimic COPD exacerbations, represent
increased COPD severity, or perhaps a combination
of the above, is still the subject of investigation.!> No
matter the cause, increased comorbidities correlate with
hospitalizations,? length of stay, and mortality,”?° both in
hospital and once discharged.?
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Figure | Prevalence of comorbidities in COPD.

Notes: Comorbidities with a prevalence of 5% or more are shown. Prevalence is calculated as a weighted average based on study sample size. *Comorbidities with a
significant increase in mortality risk compared with patients with COPD without the comorbidity; "comorbidities with a significantly increased prevalence in patients with
COPD compared with the general population. Data from many studies.?827:2830-32.35-40485051.86-91,122,126.127

Abbreviations: AAA, abdominal aortic aneurysm; BPH, benign prostatic hypertrophy; COPD, chronic obstructive pulmonary disease; CVA, cerebrovascular accident;
DVT, deep vein thrombosis; GERD, gastroesophageal reflux disease; PHT, pulmonary hypertension.

Interplay between COPD, major comorbidities and symptoms
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Figure 2 Interplay between COPD, major comorbidities, and symptoms.

Notes: Dyspnea and cough are central features of many comorbidities. The varied ways in which COPD and the comorbidities themselves interact together are displayed.
Thus, clarifying the exact cause of these symptoms (or more likely which combination of comorbidities are involved and to what extent) in such patients can be challenging.
Abbreviations: COPD, chronic obstructive pulmonary disease; GERD, gastroesophageal reflux disease, IHD, ischemic heart disease; PHT, pulmonary hypertension.
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Comorbidities increase mortality

In patients with severe COPD, respiratory failure is the most
common cause of death.>*» However, in earlier stages of
COPD, cardiovascular disease and lung cancer are the most
common.>?*?* The Towards a Revolution in COPD Health
(TORCH) survival study investigators described the cause of
death and whether this was related to COPD.? Only 40% of
deaths were judged to be related to COPD.* Thus, rigorous
investigation for comorbidities and management thereof
could have been potentially lifesaving for the 60% of deaths
that were related to other factors.

The Evaluation of COPD Longitudinally to Iden-
tify Predictive Surrogate End-points (ECLIPSE) trial
investigated 2,164 patients with COPD in an outpatient
setting and compared these patients with smoking and
nonsmoking controls.* Comorbidities that were associated
with a significantly increased mortality included heart
failure (hazard ratio [HR]: 1.9), IHD (HR: 1.5), heart
disease general (HR: 1.5), and diabetes (HR: 1.7). These
were independent of FEV , BODE index (body mass index,
airflow obstruction, dyspnea and exercise); and exacerbation
frequency.* Additionally, the number of comorbidities is an
independent predictor of all-cause mortality.*” ECLIPSE

Heart failure

Ischemic
heart disease

HR 1.51 HR14 24

Lung cancer
HR 1.68

Lung fibrosis

Liver cirrhosis

HR1.27-15
\HR1.37a

HR 1.32

identified a mortality odds ratio (OR) of 2 when compar-
ing three comorbidities versus none. The OR increased to
4.57 when comparing four comorbidities versus none.*
This may, in part, explain why low health-related quality
of life scores were more reliable predictors of mortality
than FEV | severity.>¢

Divo et al® investigated comorbidities in 1,664 patients
with COPD for a median of 51 months. They used the
12 comorbidities with the highest HRs for mortality to
construct a prognostic tool, the COPD-specific Comorbidity
Test (COTE) index. Mortality from both COPD and
non-COPD causes increased with increasing COTE scores,
with a score of 4 or more significantly increasing the
risk of mortality (HR: 2.3; 95% confidence interval [CI]:
2.00-2.75; P<<0.001). Though further validation of this
index is required (only 186 women were included in this
study, making the breast cancer and anxiety factors less
reliable), the underlying premise that a comorbidity index
can predict mortality and be useful in clinical practice is
promising.

In Figure 3, we depict the mortality HR of major comor-
bidities in COPD. Comorbidities are discussed in further
detail individually in the following sections.
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Figure 3 Impact of COPD and comorbidities on mortality.

Notes: The impact of each comorbidity on the mortality risk of patients with COPD is demonstrated. For example, for patients with COPD the HR of all-cause mortality
associated with concurrent pulmonary hypertension (versus those with COPD alone) is 1.27—1.4. Where available for each comorbidity the reverse is also shown. For
example, in patients with pulmonary hypertension the HR of all-cause mortality associated with concurrent COPD (versus those with pulmonary hypertension alone) is 1.59.
“This HR was not significant after adjustment for confounding risk factors. Data taken from multiple studies.’#'0%!4-147

Abbreviations: COPD, chronic obstructive pulmonary disease; HR, hazard ratio.
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Anxiety and depression

Epidemiology

Anxiety and depression are common comorbidities in COPD,
with enormous variability in prevalence data, depending on
study population and definition of these psychiatric comorbidi-
ties (self-reported, questionnaire, or clinical review, according
to Diagnostic and Statistical Manual of Mental Disorders
criteria). Anxiety prevalence ranges from 6% to 74%.3826-2
However, a recent meta-analysis of studies with diagnostic
clinical interview demonstrated prevalence of anxiety as
10%—-55% (median 17%) in inpatients and 13%—46% in out-
patients.* Prevalence of depression ranges from 8% to 80%
in patients with COPD.?#8:262829.31.32.3440 Notably, both anxiety
and depression are more prevalent in COPD than in the general
population.?6333%4 A temporal relationship between COPD and
later depression diagnosis has been established,*” and a recent
meta-analysis confirmed an increased risk of depression in
COPD patients (risk ratio [RR]: 1.69; 95% CI: 1.45-1.96).%
Furthermore depression is more prevalent in COPD than in
other chronic diseases such as diabetes, IHD, stroke, arthritis,
hypertension, and cancer.*’

Risk factors for anxiety and depression include physical
disability, oxygen dependence, respiratory symptoms (mainly
dyspnea), increased number of comorbidities, female sex,
current smoking, low socioeconomic class, marital status
(ie, widowed/divorced/never married), living alone, and
poor quality of life.*** COPD severity by FEV % predicted
has been correlated with increased risk of depression.’**
However, health-related quality of life scores generally pre-
dict risk of depression more reliably.*’

Mechanisms of interaction
At present, the mechanisms of increased likelihood of anxi-
ety and depression in COPD are unclear. There are obvious
physical factors that can impact on the likelihood of reactive
depression in terms of loss of independence, control over
disease, and physical disability. However, these do not explain
the increased prevalence over stroke and other chronic debili-
tating diseases. Other mechanisms that have been postulated
include systemic inflammation, hypoxia, and smoking effects
on brain function.®

With regard to anxiety, physical factors such as limited
exercise tolerance, incontinence, fear of dyspnea, and require-
ment for constant medications can impact on the development
of social phobias, as well as generalized anxiety disorders
and panic attack disorder.** However, physiological factors
such as dynamic hyperinflation and hyperventilation related
to dyspnea may also be part of the pathogenesis.***!

Association of anxiety/depression
and COPD

Anxiety or depression comorbidity in patients with
COPD predicts decreased quality of life,*'**4547 reduced
exercise capacity,’>*!**% increased hospitalizations/
exacerbations!7#4347 with longer length of stay,!”* and
increased mortality.>*'** This poor prognosis is further
exacerbated by anxiety and depression predicting decreased
likelihood of smoking cessation*! and poor adherence to
medications and pulmonary rehabilitation.*

Treatment of COPD, anxiety,

and depression

Limited studies review treatments for COPD and anxiety or
depression. At present, standard therapies according to local
guidelines should be used, including cognitive behavioral
therapy, antidepressants, and anxiolytics.*!

Tricyclic antidepressants, mirtazapine, and benzodiaz-
epines can precipitate respiratory drive depression and respi-
ratory failure, making them particularly dangerous in carbon
dioxide retainers and those with moderate or severe COPD.*

Pulmonary rehabilitation has been shown to reduce
dyspnea, fatigue, symptoms of anxiety and depression, and to
increase quality of life.* This is despite poor adherence from
patients with concurrent anxiety or depression. In patients
with COPD, relaxation therapy with cognitive behavioral
therapy reduced dyspnea and increased psychological well-
being, and home-based palliative care services also improved
psychological outcomes.*!

Heart failure

Epidemiology

The prevalence of heart failure in COPD cohorts varies
between 5.3% and 24.4%.%3! This disparity is most notable
when comparing the inpatient, outpatient, and national data-
bases populations. This is due to several reasons, including
1) patients with significant heart failure are more likely to
be hospitalized or seen in specialty outpatient clinics, 2)
stable outpatients with COPD are less likely to have active
investigation for comorbidities, and 3) accurately diagnos-
ing heart failure in patients with COPD can be difficult. For
example, adequate echocardiographic views are limited by
hyperinflation in 10%—35% of patients.>? Similarly hyperin-
flation can mask increased cardiac size and remodeling of
the pulmonary vascular bed may make the usual markings
of interstitial edema difficult to perceive on chest roentog-
raphy.’? Furthermore, obstructive spirometry may be seen
in acute decompensated heart failure.’® Brain natriuretic
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peptides (BNPs) are helpful in the acute setting to establish a
diagnosis of heart failure. However, these are not specific for
left ventricular (LV) failure and are often raised in COPD.™
Nevertheless, heart failure is more prevalent in COPD cohorts
than in the general population, and this is independent of
smoking.*-!

Mechanisms of interaction

Shared etiological factors such as increased age and smoking,
together with the high prevalence of hypertension and IHD
in patients with COPD, confer much of the increased risk of
heart failure in COPD patients. Systemic inflammation is
thought to accelerate atherosclerosis and thereby increase
the risk of heart failure.’® In the Understanding Potential
Long-term Impacts on Function with Tiotropium (UPLIFT)
trial there was an increase in cardiac failure at 30 days
(RR: 14.08) and 180 days (RR: 10.71) post-exacerbation.™
This risk was conferred even in those without known
cardiovascular disease at baseline. Similarly, the increase in
systemic inflammation and myocardial infarcts in this period
provides a biologically plausible link between uncontrolled
COPD and increased heart failure. Furthermore, decreased
LV filling resulting in decreased cardiac output was correlated
with computed tomography-based severity of emphysema.>¢
In severe emphysema, pulmonary hyperinflation (reducing
systemic venous return and thus preload),’” alveolar hypoxia
(inducing increased pulmonary vascular resistance), and
ventricular interdependence are all likely to contribute to
reduced LV filling>® and thus decrease cardiac output. How-
ever, the reduced LV filling was also demonstrated in mild
emphysema where these factors are unlikely to be involved.
Further work in this area is required to clarify the mechanism
by which this interaction occurs.

Association of heart failure and COPD
Heart failure significantly decreases quality of life and
health status (OR: 3.07; P<<0.001) independent of age, sex,
race, and other comorbid conditions statistically associated
with self-rated health.? Furthermore, the ECLIPSE trial
demonstrated that concurrent heart failure conveyed an
increased mortality (HR: 1.9), dyspnea score, and BODE
score and a decrease in 6-minute walk distance.*

Reduced FEV has been shown in multiple epidemiological
studies to be associated with increased cardiovascular
mortality.>>%¢* However, a restrictive spirometric pattern
(with a reduced FEV and FVC) is common in patients with
heart failure, and hence FEV | is not a good surrogate marker
of COPD severity in this context.®!¢?

Ischemic heart disease

Epidemiology

The prevalence of IHD in COPD patients ranges between
16.1% and 53%?33%%! and includes various descriptions
(coronary artery disease, angina, and myocardial infarction).
The majority of studies have found a statistically significant
increase in IHD in patients with COPD.**° Studies have dem-
onstrated the increased risk of myocardial ischemia in stable
COPD* during exacerbations®*** and post-exacerbation.®
A large study by Curkendall et al*® demonstrated a significant
RR for both angina (RR: 2.02; 95% CI: 1.82-2.25) and myo-
cardial infarction (RR: 1.99; 95% CI: 1.72-2.32) in patients
with COPD after adjustment for cardiovascular risk factors,
previous history of cardiovascular disease, sex, and time
frame of follow-up. Furthermore, Finkelstein et al* reviewed
outpatient data from the National Health Interview Survey
(NHIS) and demonstrated a similar OR for IHD (OR: 2.0;
95% CI: 1.5-2.5) and were able to adjust for smoking his-
tory. Similar to heart failure, IHD is often under-recognized
in COPD.*

Mechanisms of interaction
The mechanism by which IHD is increased in prevalence
in patients with COPD is complex and incompletely
understood. A combination of increased risk factors in
patients with COPD,* chronic systemic inflammation accel-
erating atherosclerosis, vascular endothelial dysfunction, ¢’
physiological stress from comorbidities, and acute inflamma-
tion following exacerbation are likely to be involved.®

Arterial stiffness (measured by aortic pulse wave
velocity), an independent predictor of cardiovascular
events and mortality, is increased in patients with COPD
and was correlated with computed tomography-quantified
emphysema and airflow obstruction.®® Furthermore, Eickhoff
et al’ demonstrated that both endothelium-dependent and
endothelium-independent vasodilation was significantly
impaired in patients with COPD when compared with
nonsmoking and smoking controls. Evidence is conflicting
at present as to the cause of arterial stiffness, with a recent
study demonstrating no correlation between this and systemic
inflammatory markers.®® Lahousse et al® demonstrated that
not only was there an increase in carotid artery thickening and
plaque formation in patients with COPD but also they were
more likely to develop lipid cores, a marker of vulnerable
plaques that were more likely to rupture.

Though the exact mechanisms are yet to be elucidated, the
temporal relationship of ischemic events with acute exacerba-
tions® and correlation of systematic inflammatory markers
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such as C-reactive protein and fibrinogen, with increased
IHD" implicate inflammation as a significant contributor.

Association of ischemic heart
disease and COPD

Patel et al’' recently demonstrated that COPD patients with
ischemic changes on their ECG have a significant decrease
in their 6-minute walk distance and were more likely to
have a 6-minute walk test of <350 m, which correlates
with increased mortality.”> Though there was no increase
in exacerbations found in this study, there was a significant
increase in time to resolution of symptoms following an exac-
erbation, which may confer the decrease in health status.”
This same population also had significantly higher dyspnea
scores (Modified Medical Research Council); increased
Charlson Comorbidity Index; higher BODE or age, dyspnea,
obstruction (ADO) scores irrespective of FEV ; and worse
health status (St George’s Respiratory Questionnaire).”!

In both the ECLIPSE trial and investigation of the BODE
cohort, IHD was associated with significantly increased
mortality.>* Furthermore, using a scoring system called
Cardiac Infarction Injury Score (CIIS) in COPD outpatients,
Brekke et al® verified previous work (in patients without
COPD) that a CIIS score of >20 was an independent pre-
dictor of mortality. The CIIS is a score based on features of
ischemia on ECG, and demonstrated an adjusted HR of 1.52
(95% CI: 1.14-2.03)* for the first year following COPD
exacerbation. Similarly, markers of cardiac dysfunction, such
as troponin and BNP, have been shown to predict 30-day
mortality following COPD exacerbations.”

Therefore, it is clear that IHD is common, clinically relevant
in terms of impact on quality of life and mortality, and under-
recognized. Simple measures such as ECG, troponin, and BNP
have been shown to be useful predictors of mortality and can
inform physicians of the potentially reversible risk of THD.

Treatment of cardiovascular disease

in patients with COPD

B-blockers

COPD is often the cited reason for under-treatment of [HD and
heart failure with B-blockers.”” In patients with COPD, the
benefits of B-blockers in the treatment of THD and heart failure
are substantial in terms of both mortality and morbidity.>*" "
Cardioselective B-blockers such as bisoprolol and metoprolol
are safe for use in stable COPD, as long as adverse effects are
considered and addressed if present.**7>7” However, Ekstrom
et al’® demonstrated increased mortality in patients with severe
oxygen-dependent COPD treated with B-blockers. In contrast,

in a study of 35,082 patients with an acute exacerbation
of COPD who continued on their previously prescribed
B1-selective B-blockers for IHD, heart failure, or hyperten-
sion, there was no increase in in-hospital mortality, 30-day
readmission, or late mechanical ventilation rates.” This is
particularly pertinent given the increased risk of cardiac event
peri-exacerbation.®>™ Nonselective B-blockers did confer an
increased rate of readmission at 30 days in this study.” Further
studies are required to determine the safety of commencing
B-blockers at the time of acute exacerbation, as late mechanical
ventilation rates were increased in this group.”™

In summary, in patients with stable COPD, cardioselective
B-blockers should be used to treat chronic heart failure,
IHD, and hypertension, as per local cardiovascular guide-
lines, with appropriate monitoring of side effects.>+"
Furthermore, patients chronically prescribed cardioselective
B-blockers do not require these to be withheld during acute
exacerbations of COPD.” Until further evidence is available,
cardioselective B-blockers should be used in preference to
nonselective B-blockers in patients with COPD, and cardiose-
lective B-blockers should be commenced with caution during
acute exacerbation or in oxygen-dependent patients.”*”

Angiotensin-converting enzyme inhibitors
Angiotensin-converting enzyme (ACE) inhibitors have been
associated with reduced exacerbations and mortality in
COPD.*” Furthermore, lowering of ACE levels has been
postulated to decrease lung inflammation and improve respi-
ratory muscle function.*>’>7 At present, this data is mainly
limited to observational studies. Therefore, guidelines sug-
gest their use in COPD and cardiovascular disease but not
yet for COPD alone.*>7

Statins

Statins have been proven effective in treating patients with
IHD and heart failure through their pleiotropic effects.” Statins
have a combination of cholesterol-lowering, anti-inflammatory,
immunomodulatory, and antioxidant effects.>" Observational
studies have correlated statin use with reduced COPD and all-
cause mortality, C-reactive protein levels, exacerbation risk,
and improved quality of life.*>3757-81 At present, evidence
supports the use of statins in COPD patients with cardiovascular
disease or hyperlipidemia, not purely for COPD alone.”

Treatment of COPD in patients

with cardiovascular disease
Both short- and long-acting -agonists have been associated
with increased myocardial infarction, angina, arrhythmias, and

International Journal of COPD 2014:9

submit your manuscript

877

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Smith and Wrobel

Dove

heart failure.” It is anticipated that the Study to Understand
Mortality and Morbidity in COPD (SUMMIT), which is com-
paring fluticasone furoate/vilanterol (100/25 pg), fluticasone
furoate (100 pg), vilanterol (25 pg), and matched placebo,
will help delineate this issue.® In this study, patients will have
both COPD and a history of cardiovascular disease or signifi-
cant risk factors for the development of cardiovascular dis-
ease, and drug effects on mortality will be reviewed.®?> While
awaiting these results, prudent use of the minimum f-agonist
required to maintain COPD control is recommended.

Initial concerns with regard to cardiovascular risk increase
with anticholinergic bronchodilators such as ipratropium and
tiotropium have not been supported by larger studies.”>*3
Indeed, UPLIFT demonstrated a reduction in all-cause and
cardiovascular mortality.®* Thus, it is advisable to use long-
acting anticholinergics as first-line therapy rather than long-
acting B-agonists in patients with concurrent cardiovascular
disease.”

Pulmonary hypertension
Epidemiology

The prevalence of PHT in COPD is difficult to ascertain.
This is primarily due to the absence of right heart catheter
information from large cohorts of COPD patients, due to the
expense and potential risk. Current literature determining
prevalence is highly variable, as it comes from heteroge-
neous populations of COPD subjects and uses nonuniform
definitions of PHT. As a result, the reported prevalence of
PHT in moderate to severe COPD ranges from 10.2% to
91%.%%! The prevalence of PHT increases with the severity
of COPD, with the majority of patients with COPD having
mild to moderate PHT.%# There is, however, a subgroup
of patients with severe PHT considered “out of proportion”
to the severity of their COPD.¥?? Although this represents
only a small subset of the COPD population, the prevalence
of severe PHT in this context is nevertheless significantly
greater than in the general population.

Mechanisms of interaction

Hypoxia is a critical precipitant in the pathogenesis of COPD-
associated PHT"* and, at least in part, explains the correla-
tion between severity of COPD and the development of PHT.
Hypoxia induces pulmonary vasoconstriction and pulmonary
vascular remodeling in the form of intimal thickening and
muscularization of arterioles, thereby increasing pulmonary
vascular resistance. Acidemia, dynamic pulmonary hyperin-
flation, endothelial dysfunction, polycythemia, inflammation,
and parenchymal destruction have also been implicated in the

pathogenesis of increased pulmonary vascular resistance in
patients with COPD. Furthermore, comorbidities of COPD
such as heart failure, sleep-disordered breathing, and pul-
monary thromboembolism further compound the effects of
COPD in increasing the pulmonary vascular resistance.'*%
At present, the impact each risk factor contributes and why a
small but significant group of COPD patients develop severe
PHT is unclear. Genetics clearly influence this,'** with recent
studies of polymorphisms in endothelial nitric oxide synthase,
5-hydroxytryptamine, and interleukin genotypes providing
further insight into the potential factors at play.'*%

Association of PHT and COPD

The presence of PHT in COPD patients is associated with
decreased exercise function,” increased hospitalizations,®
and increased mortality.”>* PHT is a more reliable predictor
of both mortality and exacerbations than FEV .¥%

Although clinical assessment of PHT in COPD is chal-
lenging and investigations have their limitations, diagnos-
ing PHT in this context will have a bearing on patient
management. Clinical signs of right ventricular failure
occur late in PHT.*® Clinical suspicion of PHT should be
aroused in patients with reduced 6-minute walk distance,
significant oxygen desaturation, or disproportionately low
gas transfer.’>%?7 Echocardiography is considered the best
first-line investigation,'*% and despite the well-documented
limitations of this modality,”® ' screening can be improved
by incorporating an assessment of right ventricular size and
function. Right heart catheter remains the gold standard for
diagnosis of PHT,!*! but careful consideration of risks and
benefits needs to be given for each patient. The presence
of PHT in COPD may also have a bearing on advanced
therapies for COPD, including lung volume reduction
surgery,'” bronchoscopic lung volume reduction,'® and lung
transplantation.'™

Treatment of COPD and pulmonary

hypertension

The presence of COPD in patients with PHT impacts
considerably on prognosis!® and treatment considerations.
Consequently, clinicians need to ascertain the relative
clinical significance of COPD and PHT in each patient
and determine whether symptoms are driven by sever-
ity of ventilation (severe COPD, mild PHT), severity of
circulatory/cardiovascular impairment (mild to moderate
COPD, severe PHT), or both (severe COPD and PHT).%
Cardiopulmonary exercise testing may assist with this
assessment.!%
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Generally, specific pulmonary vasodilator therapy does
not help patients who are ventilatory limited and where
parenchymal airway disease is the predominant pathology,
as these medications interfere with compensatory hypoxic
pulmonary vasoconstriction. In contrast, patients with severe
PHT, circulatory limitation, and only mild to moderate COPD
(FEV, >60% predicted and mild airway/lung parenchymal
pathology) should be treated as per current guidelines for
pulmonary arterial hypertension.®>!” Patients with both
clinically significant COPD and PHT require investigation
into other causes of PHT along with referral to a specialist
center for trial of therapy, entry into a clinical trial, or lung
transplantation.®83%2

Lung cancer

Epidemiology

A recent study of 1,664 patients with COPD from pulmonary
clinics demonstrated a lung cancer prevalence of 9.1%.*
Incidence density has been reported as high as 16.7 cases
per 1,000 person-years in patients with COPD.!%

In patients with lung cancer, the prevalence of COPD is
much higher. Young et al'® demonstrated a 50% prevalence
of COPD!% versus 8% in the controls (matched for smoking).
Not only was there a significant (six-fold) increase in the
diagnosis of COPD (Global Initiative for Chronic Obstructive
Lung Disease stage =2) in patients with lung cancer but also
this increase was consistent over lung cancer stage and dif-
ferent histological group.'” Mannino et al'* demonstrated an
HR of 2.8 (adjusted for smoking, age, sex, race, education) in
patients with moderate to severe COPD. There is conflicting
evidence with regard to the link between severity of FEV and
risk of lung cancer.!” Nonetheless, COPD has been identified
as an independent risk factor for lung cancer.'*!'%!!!

Mechanisms of interaction
The mechanism of increased lung cancer risk in COPD is
unclear. There appears to be a significant genetic component
involved, and several candidate genes have been proposed.''?
Neuronal nicotinic acetylcholine receptor subunits at 15q25
are some of the most well reviewed.''*'* Smoking behavior
genes and COPD have also been linked to 15q loci.!'>!3
Whether this represents the effect of nicotine or true suscep-
tibility is yet to be determined.''*!'"3

Chronic inflammation from smoking and COPD is also
central to the pathogenesis of lung cancer. Proinflammatory
cytokines and, particularly, nuclear factor kB activation
have been implicated in the pathogenesis of COPD and
tumor development.*:!'2 A further mutual mechanism

is that of matrix-degrading enzymes such as matrix
metalloproteinase-1 that are involved in both degradation
of elastin in emphysema and degradation of extracellular
matrix-promoting tumor invasion.''? Further investigation of
all of these proposed mechanisms may lead to more specific
chemotherapeutic agents.

Association of lung cancer and COPD

The major impact of lung cancer in COPD is increased
mortality, with lung cancer one of the most common causes
of death, particularly in patients with mild to moderate
COPD.>®2 Divo et al® reported an HR of 2.02 (95%
CI: 1.63-2.51; P<<0.001) comparing mortality in COPD
patients with and without lung cancer. Furthermore, the pres-
ence of COPD significantly increases mortality in patients
with lung cancer.'"”

Treatment of COPD and lung cancer

In patients with concurrent lung cancer and COPD, reduced
lung function may limit surgical operability or require limited
resection.!'* All patients should at least have spirometry
and carbon monoxide-diffusing capacity measurements.
Those with reduced lung function usually require further
assessment, such as a shuttle test, 6- or 12-minute walk test,
cardiopulmonary exercise testing, or nuclear perfusion lung
scan.''* Equally, radiation therapy options may be limited by
the patient’s lung function.

Paradoxically, FEV, may not be as reduced post-
lobectomy as expected in patients with COPD, as beneficial
reductions in hyperinflation and ventilation/perfusion mis-
matching may occur.'” Further work in this area is required
to predict those patients who, despite poor lung function,
will benefit from curative surgical options.!!* Deciding who
is suitable for radical treatment of lung cancer is complex,
and for this reason it is best done by a specialized multidis-
ciplinary team.!!* Treatment of COPD in patients with lung
cancer is generally unchanged.

Pulmonary fibrosis

Epidemiology

Although first described in 1990,'® combined pulmonary
fibrosis and emphysema (CPFE) is a clinical syndrome that
is still being characterized. Divo et al® reported the prevalence
of concurrent COPD and pulmonary fibrosis as 6.1%, and
this conveyed a significant increase in mortality with an HR
of 1.51 (95% CI: 1.13-2.03; P<<0.006). This was similar to
a cohort of 1,143 lung cancer patients in which CPFE had
a prevalence of 8.9%.!""” The slightly elevated prevalence in
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this group is likely explained by the increased prevalence
of lung cancer in CPFE.!'#120 Recently, CPFE has been
described as present in 35% of idiopathic pulmonary fibrosis
(IPF) patients."!

Mechanisms of interaction

The pathogenesis of CPFE remains unclear, and efforts to
elucidate this are likely hampered by the broad definition of
CPFE. It is unclear whether patients develop both pulmo-
nary fibrosis and COPD merely due to coincidence or the
phenotype represents a pathological response in those with
a genetic susceptibility."'* Smoking is a key risk factor
for CPFE, as 98% of patients are current or former smokers.
Agrochemicals have also been implicated as a risk factor.!?
Tumor necrosis factor-o. (TNF-ot) overexpression in mice
resulted in similar pathological changes to CPFE,"'312° thus
providing a plausible link between inflammatory response
and development of CPFE.

Association of pulmonary

fibrosis and COPD

CPFE is associated with an increased prevalence of lung
cancer, PHT (up to 50%), and acute lung injury when
compared with patients with emphysema or pulmonary
fibrosis alone.!'#! Prognosis is also unique to CPFE. Cottin
et al'® demonstrated a median survival of 6.1 years in patients
with CPFE. Though better than the standard 35 months for
IPF, this is significantly reduced when compared with COPD
alone.'"20 PHT is the best predictor of mortality. However,
similar to COPD and IPF, PHT medications are ineffective,
with oxygen the only treatment option.!!

Treatment of COPD

and pulmonary fibrosis

There is little evidence for any specific treatment for
CPFE. Therefore, standard COPD treatment is currently
recommended.!"” Lung transplantation is the only real
therapeutic option in this group.''’

Metabolic syndrome

Epidemiology, mechanisms

of interaction, and impact

of metabolic syndrome on COPD

COPD increases the risk of developing diabetes (OR: 1.4-1.5)’
and hypertension (OR: 1.6).” In patients with COPD, the prev-
alence ranges between 10% and 25% for diabetes,>3538:4851.122
35.2% and 55% for hypertension,>®3>37:384851 36% and 52%

for hyperlipidemia,*#*37 and 23% for obesity,*** making
metabolic syndrome common in patients with COPD.
The exact mechanism of the increased prevalence remains
unclear. However, TNF-a and interleukin (IL)-6 are raised in
both obesity and COPD, which is correlated with increased
insulin resistance.* Thus, systemic inflammation is likely to
have a role. Decreased physical activity and frequent use of
corticosteroids (both oral and inhaled)'?* likely contribute.
Diabetes is known to increase mortality in patients with
concurrent COPD (HR: 1.5-1.7).347 Mannino et al’ also
demonstrated increased mortality and hospitalizations with
diabetes, hypertension, and cardiovascular disease, with all
three combined having the worst prognosis.

Treatment of COPD

and metabolic syndrome

There are no specific changes to the treatment of hyperten-
sion, hyperlipidemia, obesity, or diabetes in patients with
concurrent COPD, aside from judicious use of corticosteroids
and the aforementioned caution with non-cardioselective
-blocker use.

Osteoporosis

Epidemiology

In COPD, the prevalence of osteoporosis varies greatly
between 8.4% and 69%.333¢38124126 Thig variance is explained
by the study population demographics. Graat-Verboom
et al'* demonstrated that the mean prevalence of osteoporosis
was significantly higher in patients with COPD than healthy
controls (32.5% versus 11.4%; P<<0.001) in their sys-
tematic review. Furthermore, when compared with other
chronic respiratory illnesses such as asthma, IPF, and PHT,
the prevalence of osteoporosis was significantly higher in
the COPD patient group.'?* Cystic fibrosis was the only
respiratory group with higher prevalence.'?* Prevalence of
osteopenia ranged from 27% to 67% in the same systematic
review.

Mechanisms of interaction

Patients with COPD often have many of the traditional risk
factors for osteoporosis, including age, female sex, early
menopause, smoking, alcohol use, reduced dietary calcium
intake, previous fracture (in adulthood with low trauma),
maternal hip fracture, physical inactivity, low body mass
index, and corticosteroid use.®*>12128 Despite the association
between COPD severity and bone mineral density loss,'*
the true relationship between severity of COPD and likeli-

hood of osteoporosis is unclear due to the presence of many
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confounders. Nevertheless, there is increasing evidence that
the systemic inflammation of COPD and decreased lung
function themselves are implicated in the development of
osteoporosis.*1?* It has been proposed that several inflam-
matory mediators that are increased in COPD, such as matrix
metalloproteinase-9, TNF-a, IL-1P, and IL-6, interact with
the OPG/RANK/RANKL system, which controls osteoclast
differentiation, maturation, and activation.*»'3%13! Other bone
remodeling pathways may also be involved.!3?

COPD patients who have frequent exacerbations are
particularly susceptible to osteoporosis.'** Kiyokawa et al'*?
demonstrated the annual reduction from baseline bone mineral
density to be 5.41% in those with exacerbations versus 0.60%
(P=0.02) in those with no exacerbations. This was adjusted
for age, smoking, and degree of airflow limitation. Steroid
use was not accounted for, as in this small study only one
of the 13 patients required systemic corticosteroids. In this
study, hypoxia was also an independent predictor of bone
mineral density loss.

Association of osteoporosis and COPD
The presence of osteoporosis in patients with COPD has
negative prognostic bearing, in that thoracic vertebral
compression fractures due to osteoporosis are associated with
pain, increased dyspnea,* worsening kyphosis,'** decrease
in vital capacity,'** and reduced exercise tolerance.* In fact,
for every vertebral fracture, forced vital capacity is reduced
by 9%.13

Treatment of COPD and osteoporosis
There is no specific treatment for osteoporosis in patients with
COPD, and local guidelines should be followed with regard
to calcium and vitamin D supplementation, bisphosphonate,
strontium, denosumab, or teriparatide use. Most importantly,
risk factors for osteoporosis, where possible, should be
addressed, including smoking cessation, increasing physical
activity, and minimizing use of systemic corticosteroids.
COPD can complicate treatment of osteoporotic fractures, as
patients with COPD are higher-risk candidates for surgical
intervention and have increased postoperative pulmonary
complications.

The impact of inhaled corticosteroids on osteoporosis
risk is unclear. The majority of studies demonstrate an
increase in osteoporosis risk. However, this appears to be
modest and dose related.'*® Furthermore, a recent trial of
544 patients revealed no increase in osteoporosis in patients
with COPD treated with low-dose budesonide (320 pg/day),
and a beneficial effect on osteoporosis in the chronic

bronchitis subgroup.'*® While further trials are conducted to
elucidate any dose response, it would seem prudent to use the
minimum dose required to effectively control exacerbations
of COPD.

Gastroesophageal reflux disease
and peptic ulcer disease
Epidemiology, mechanisms of
interaction, and association of GERD
and peptic ulcer disease with COPD

In studies reliant on self-reporting of diagnosis or symptoms,
the prevalence of GERD in COPD patients ranged between
7.7% and 30%.336385L137 However, Casanova et al'*® used
24-hour pH monitoring to assess acid GERD prevalence and
demonstrated that 62% of patients with severe COPD (FEV|
range 20%-49%) versus 19% of controls had acid GERD.
Importantly, 58% of the COPD patients with GERD were
asymptomatic. As previously discussed, GERD is implicated
in increasing exacerbations of COPD.!63847:139 At ]east one
study has implicated GERD in decreased quality of life
scores. However, the significance of this is questionable in
the small sample population.'*°

Peptic ulcer disease has a prevalence ranging between
5.2% and 32% in patients with COPD.>3536385! Recent studies
have shown that COPD is an independent risk factor for peptic
ulcers*3%3! and nonvariceal ulcer bleeding.'*' Huang et al'*!
demonstrated an HR of COPD of 1.93 (1.73-2.17; P<<0.001)
after adjustment for age, sex, presence of comorbidities,
history of peptic ulcer disease, and use of medication known
to precipitate ulcers. Recently, Divo et al® reported increased
mortality and an HR of 1.32 (1.05-1.66; P<<0.02) in patients
with peptic ulcer disease and COPD. Siva et al'** revealed that
with increased severity of COPD, prevalence of peptic ulcer
disease and Helicobacter pylori also increased. They proposed
that Helicobacter may precipitate inflammation of the lung and
thus increased response to inhaled stimuli such as smoking.
In their study, patients often presented with peptic ulcers prior
to respiratory symptoms. However, two alternative hypoth-
eses include 1) that the Helicobacter pylori/microaspiration
precipitates exacerbations and thereby accelerates decline in
lung function, and 2) that the increased systemic inflammation
caused by COPD itself produces peptic ulcers.

Treatment of COPD, GERD, and peptic

ulcer disease
Treatment of the GERD is not altered by the pres-
ence of COPD, except to say that it should be treated
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more aggressively. A small study by Sasaki et al'*® revealed
a significant reduction in relative risk of COPD exacerbation
(0.23; 95% CI: 0.08-0.62; P<<0.004) when treated with
lansoprazole for a year. Patients with significant symptoms
or known GERD or ulcers were excluded. However, given
that there was no pH monitoring, there may have been uneven
distribution of silent reflux in the case and control groups.
Treatment of the COPD should attempt to minimize unnec-
essary steroid use. Further work is required to assess the
efficacy of motility agents in this setting, as nonacid reflux
is also likely to increase inflammation of the lungs.*’

Regarding treatment of the peptic ulcer disease in the
context of COPD, no alteration to standard acid suppression
therapy is required. The severity of COPD may, however,
complicate the ability to perform endoscopic or surgical
procedures in terms of anesthetic safety. With regard to the
treatment of COPD, steroids can delay the healing of ulcers,
and thus minimization of oral steroids in the context of recent
ulcer is prudent.

Chronic kidney disease

Epidemiology and impact of chronic

kidney disease on COPD
Prevalence of CKD in patients with COPD is reported
between 1.5% and 43%.%%3514 Incalzi et al'** demonstrated

Table | Summary of major comorbidities in COPD

20.8% of patients have low muscle mass and normal or
low creatinine levels, which masks their underlying low
glomerular filtration rate. The risk of CKD, both overt (OR:
1.94; 95% CI: 1.01-4.66) and with normal creatinine (OR:
2.19,95% CI: 5 1.17-4.12), was significantly increased. Low
albumin was a useful marker of decreased muscle mass and
therefore hidden CKD. The presence of concurrent CKD
was an important negative prognostic factor in patients with
COPD. CKD may impede acid—base balance compensation
for hypercarbia.

Treatment of chronic kidney disease

CKD may affect drug treatments for COPD exacerbations
(eg, antibiotic options and doses) and the treatment of
comorbidities.” !4

Summary
Comorbidities are frequent in COPD and significantly impact
on patients’ quality of life, exacerbation frequency, and survival.
The epidemiology and clinical impact of major comorbidities
in COPD are summarized in Table 1. Table 2 summarizes the
reverse, the impact of COPD on its comorbidities, as well as
the treatment options with concurrent disease.

There is strong evidence that cardiovascular disease
(IHD, heart failure, and atrial fibrillation), PHT, lung cancer,

Comorbidity Prevalence Mechanism Clinical impact
Anxiety/depression 6%—80% Shared risk factors, dyspnea, limited Decreases quality of life
independence Increases exacerbations
Decreases survival
Heart failure 5%—24% Shared risk factors, systemic inflammation, Decreases quality of life
dynamic hyperinflation Increases exacerbations
Possibly decreases survival
IHD 16%-53% Systemic inflammation, vascular Possibly decreases quality of life
endothelial dysfunction Decreases survival
Pulmonary 10%—-91% Hypoxia, endothelial dysfunction, Decreases survival
hypertension pulmonary arterial remodeling
Lung cancer 9%—17% Shared risk factors, systemic inflammation Decreases survival
(especially NF-«f3)
Pulmonary fibrosis 6% Shared risk factors, systemic inflammation Decreases survival
Metabolic syndrome Systemic inflammation, insulin resistance,
e Diabetes 10%—-25% corticosteroid use Decreases quality of life,
e Hypertension 32%-55% decreases survival
e Dyslipidemia 36%—-52% Not established
e Obesity 23% Not established
Osteoporosis 8%—69% Shared risk factors, systemic inflammation,
nutritional deficiencies, corticosteroid
use, hypoxia
GERD/peptic ulcer disease 8%—62% Chronic cough Increases exacerbations
Decreases survival
CKD 2%—43% Shared risk factors Decreases survival

Abbreviations: CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; GERD, gastroesophageal reflux disease; IHD, ischemic heart disease;

NF-kf, nuclear factor kB.

882 submit your manuscript
Dove

International Journal of COPD 2014:9


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Major comorbidities in patients with COPD

Table 2 Impact of COPD on comorbidities

Comorbidity Prevalence of Impact of COPD on comorbidity Treatment considerations
COPD in this
population
Anxiety/depression e Worsens symptoms: dyspnea, lethargy e Standard therapy for anxiety/depression
e Delays diagnosis of anxiety/depression recommended, including CBT, antidepressants,
e Limits some treatment options and anxiolytics
e Pulmonary rehabilitation in this group decreases
anxiety and depression
e Tricyclic antidepressants, mirtazapine, and
benzodiazepines can precipitate respiratory
drive depression and respiratory failure. These
should be avoided, particularly in hypercapnic
patients
Heart failure ~15% e COPD increases the difficulty of o Cardioselective B-blockers preferred over
diagnosing heart failure: non-cardioselective
o Inadequate cardiac views on e All other treatment for heart failure is
echocardiography, due to unchanged
hyperinflation in 10%—35% e Use the minimum B-agonist possible to still
o Chest X-ray signs unreliable due to maintain good control of COPD
hyperinflation and pulmonary vascular o Utilize long-acting anticholinergics as first-line
bed remodeling therapy rather than long-acting -agonists
o BNP is less reliable in COPD
patients
e Increases dyspnea
o Increased mortality HR 1.372
IHD e Increased risk of developing AMI: e Delays diagnosis due to overlapping
OR 2.2 (95% CI: 1.7-2.8) symptom profiles
o Increased mortality HR 1.4-2.4
Pulmonary ~16.8% e Limits treatment options e Supplemental oxygen is the mainstay for PHT
hypertension o Increased mortality HR 1.59 e Pulmonary vasodilators only in expert centers,
though specific vasodilator therapy is generally
unhelpful
Lung cancer 50% e Worsens symptoms: dyspnea, lethargy e Reduced lung function may limit surgical
e May limit modes of invasive investigation operability or require limited resection
and/or treatment options e Radiation therapy may also be limited by lung
function
e Standard therapy for COPD
Pulmonary fibrosis 35% ¢ Worsens symptoms: dyspnea, lethargy e Treatment is unchanged for both COPD and

Metabolic syndrome
e Diabetes

e Hypertension

e Dyslipidemia

e Obesity

Osteoporosis

GERD/peptic ulcer
disease

Chronic kidney
disease

Improved mortality when compared
with IPF alone

Increased risk of cardiovascular disease
than with metabolic syndrome alone

May complicate any surgical interventions
for fracture in terms of increased surgical
risk and postoperative pulmonary
complications

Worsens symptoms: cough

May limit endoscopic procedure safety
Increased risk of cardiovascular disease
than with chronic kidney disease alone

pulmonary fibrosis

Minimize oral corticosteroid use for COPD

Minimize oral and inhaled corticosteroid use for
COPD
No change to osteoporosis treatment

Aggressive treatment of GERD recommended
Minimize corticosteroid use for COPD
Aggressive management of cardiovascular risk
factors is suggested

Advanced kidney disease may affect antibiotic
options for COPD

Note: *HRs were no longer significant after adjustment for confounding risk factors.
Abbreviations: AMI, acute myocardial infarction; BNP, brain natriuretic peptide; CBT, cognitive behavioral therapy; Cl, confidence interval; COPD, chronic obstructive
pulmonary disease; GERD, gastroesophageal reflux disease; HR, hazard ratio; IHD, ischemic heart disease; IPF, idiopathic pulmonary fibrosis; OR, odds ratio; PHT, pulmonary

hypertension.
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pulmonary fibrosis, diabetes, peptic ulcer disease, and CKD
are pOOr prognostic factors.3,8,27,28,3(k32,3540,48,50,51,86—91.122,126,127
The evidence is slightly less robust for anxiety, given the
small population of women in which this was investigated by
Divo et al.? Though very prevalent, hypertension and hyper-
lipidemia have not been shown to impact on survival.

GERD is strongly associated with increased
exacerbations.!%*%4713 Cardiovascular disease, pulmonary
embolism, depression, and anxiety have also been associated
with increased hospitalizations. Whether these represent a
true increase in susceptibility for exacerbations, misdiagnosis
of an exacerbation of COPD where, for example, pulmonary
embolism is the true cause, or rather that patients with more
comorbidities are less likely to manage an exacerbation at
home is unclear.

Quality of life is difficult to measure, and the studies
attempting to quantify this have used multiple assessment
tools, making comparisons between the studies tenuous.
Heart failure, diabetes, arthritis, and urinary incontinence/
prostatic disease have all been shown to decrease health
status in one larger study by Putcha et al.? IHD was shown
to decrease quality of life in one similar study by Patel et al.”
However, it was not significant in the former. Despite these
difficulties with comparing studies, all agree that increased
number of comorbidities is associated with decreased qual-
ity of life.

There are several limitations that need to be considered
when assessing the current literature on COPD and its
comorbidities. Firstly, much of the data are from observa-
tional studies. Secondly, establishing the true prevalence of
comorbidities in COPD in these studies is potentially con-
founded by 1) under-diagnosis of COPD in the community,
2) under-diagnosis of comorbidities, 3) overlapping symp-
toms between comorbidities, and 4) varied methods of
comorbidity diagnosis amongst the studies. Consequently,
significant selection bias depending on the population
reviewed is present in many studies.

Notwithstanding these difficulties, the literature is clear
that increased number of comorbidities is associated with
decreased survival.

Screening for comorbidities

Recognizing comorbidities in COPD is critical because
1) comorbidities have prognostic significance, 2) many
comorbidities have effective therapeutic options, and 3) the
culmination of multiple comorbidities has a far more sig-
nificant impact on patient survival and quality of life when
considered as a whole entity. Clinicians should therefore be

aware of common comorbidities, and screening for these at
routine clinic visits should be considered.

Such screening protocols should be limited to comorbidi-
ties that are prevalent, clinically significant, have effective
therapeutic options, and/or alter prognosis significantly.

Although further work is required as to the appropriate
timing of screening for specific comorbidities, we anticipate
the development of screening programs in COPD, similar to
those that are standard of care for diabetes management in
primary care settings. Although local guidelines for screening
comorbidities such as osteoporosis (particularly specific to
oral corticosteroid exposure) already exist for primary care
settings, these need to be evaluated and potentially adjusted

| COPD comorbidities checklist |

Cardiovascular |

Hypertension
Atrial fibrillation
Ischemic heart disease

Heart failure

Pulmonary pathology

Pulmonary hypertension
Lung cancer
Pulmonary fibrosis

Pulmonary embolism

Mental health

Anxiety

Depression

Metabolic disease

Hyperlipidemia

Diabetes
Osteoporosis
Obesity
Renal |
CKD
Gastroenterology |
GERD

Peptic ulcer disease

Hgrgnouognoondoaooooo)

Figure 4 Comorbidities checklist.

Notes: This list includes the major comorbidities, as defined by those of high
prevalence or significant impact on quality of life or mortality. It may assist the
physician in screening for comorbidities in the outpatient setting.

Abbreviations: CKD, chronic kidney disease; COPD, chronic obstructive
pulmonary disease; GERD, gastroesophageal reflux disease.
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for COPD patients. In the interim, we recommend a checklist
similar to Figure 4, which includes additional comorbidities
grouped by organ system.

Conclusion

In summary, comorbidities are highly prevalent and are a
significant cause of morbidity and mortality in patients with
COPD. Further research is required to fully understand the
relationships and underlying mechanisms between COPD and
the multitude of comorbidities. Similarly, further research
is required to determine optimal treatment of comorbidities
in the COPD patient group specifically. It is apparent that
COPD clinicians should focus their attention not only to the
management of COPD itself but also to the investigation and
management of COPD comorbidities. Screening tools may
be of benefit in the future to focus these investigations.
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