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Key points

e COPD is common, costly,
and associated with many
comorbidities, including
heart disease, osteoporosis,
mental health disorders,
diabetes, renal dysfunction,
anaemia, lung cancer and
other respiratory conditions.

e Systemic inflammation is

common to most of the

observed chronic comorbid

conditions, leading to a

proposed unifying hypothesis

that their association and
consequences are due to
systemic inflammation.

Almost all people with

moderate-to-severe COPD

aged over 65 years are
estimated to have at least
one comorbidity.

The implications of

comorbidities in patients

with COPD include
diagnostic confusion,

inappropriate use of
treatment, and increased
rates of hospitalisation and
mortality.

Clinical practice guidelines
for COPD do not currently
provide evidence-based

guidance on how to account
for the comorbid conditions.
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COPD is
complicated:
the story of its
comorbidities

PETER FRITH wB BS, FRACP, FCCP

COPD is increasingly being considered a systemic disease because
of the over-representation of an extraordinary range of comorbid
conditions associated with biomarkers of systemic inflammation.

OPD - chronic obstructive pulmonary

disease — has enormous global and

national importance. It is the second most

common cause of avoidable hospital
admissions in Australia,' the third most com-
mon cause of morbidity globally,> will be the
third most common cause of death by 2020,’
and its economic impact is prodigious.*

WHAT IS COPD?
Learned bodies in Australia' and internationally®
define COPD as a progressive but preventable
disease caused by dysregulated inflammation,
now recognised as systemic.*” Inflammation is
triggered by repeated exposure to multiple
inhaled noxious agents or unregulated inflam-
matory remodelling of asthmatic airways,®
resulting in chronic airway narrowing and
parenchymal lung destruction (chronic airflow
limitation and emphysema).?

Usually the inflammation in COPD is
described as neutrophilic, which distinguishes
it from the inflammation seen in asthma

(eosinophil-predominant),’ and resembles that
seen in ageing.’ This may have important thera-
peutic implications since corticosteroids are
less effective in controlling neutrophilic inflam-
mation. (These differences have recently been
blurred by findings of non-eosinophilic asthma
and non-neutrophilic COPD, leading to the
idea that treatments could be targeted to the
inflammatory cells rather than to the clinical
features.!”)

Symptoms include daily cough and/or spu-
tum production, breathing discomfort with tasks
considered normal for age, easy fatigue, and
reduced health-related quality of life. COPD is
increasingly being considered a systemic disease''
due to the over-representation of an extraordi-
nary range of comorbid conditions, thought by
many to be due to systemic spillover of the
inflammation,'? and a proportion of patients
who demonstrate biomarkers of inflammation
in the systemic circulation. Alternatively, COPD
and its comorbidities could be consequences of
asystemic inflammatory (possibly autoimmune)
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disorder,"* or an inflammatory phenomenon
associated with obesity."” This article seeks to
alert the wider medical community to the
importance of these comorbidities and their
impact in people with COPD.

EPIDEMIOLOGY AND IMPACT OF COPD

In Asian countries of the Asia-Pacific region,
mortality and hospitalisation rates of people
with COPD are even higher than in developed
nations of the region.'® In those developing
nations males with COPD predominate, whereas
in developed nations like Australia the trend is
for prevalence and death rates to be almost equal
in the sexes, and increasing in females.'®

More than one in 10 people aged over 40 years
has COPD."” About three in four of these have
been smokers (or continue to smoke);'® however,
in some developing nations smoking is less
prominent and biomass fuel pollution assumes
greater importance, especially in women."
Other significant risk factors are second-hand
smoke* and chronic (usually poorly controlled)
asthma.”!

Most people with COPD will die prematurely,
usually after a prolonged decline in overall health.
They may die, usually in hospital, of respiratory
failure or, more commonly;,** from one of the
comorbid illnesses. Unfortunately many patients
are only diagnosed with COPD when their
disease has already begun to disable them or
they have a severe exacerbation leading to hos-
pitalisation. Greater awareness of this fact, a
recognition of the clinical imperative to question
adult patients more carefully and improved skills
to undertake appropriate diagnostic tests or
wider access to respiratory laboratories are press-
ing needs worldwide.”

COEXISTING MEDICAL CONDITIONS

The conditions often coexisting with COPD are
mostly in epidemic proportions in themselves.
Many of them share the same lifestyle or ageing
factors. However, the associations addressed in
this article go well beyond background preva-
lence rates, and each interacts with the other
conditions to worsen their impact. One study
has shown the median number of comorbidities
in COPD is nine,** and comorbidity burden
determines higher use of healthcare resources.”
Systemic inflammation is common to most of
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the observed chronic conditions, leading to a
proposed unifying hypothesis that their associa-
tion and consequences are due to systemic
inflammation.?

Patient data from the UK General Practice
Research Database were analysed to quantify
rates of comorbidities in 2699 patients with
COPD compared with age-, sex-, practice- and
time-matched controls. The authors of this study
found that COPD is associated with many
comorbidities, particularly cardiovascular, bone
and other smoking-related conditions (Table).”

Heart disease

Not surprisingly; the most common comorbidity
is heart disease — ischaemic coronary disease
(IHD) and chronic heart failure (CHF) in par-
ticular, but arrhythmias also complicate medical
care in patients with COPD, even allowing for
background tobacco consumption. CHF is seen
in about 20% of individuals with COPD,* and
COPD occurs in up to 35% of patients with
CHPF” in studies that have used rigorous diag-
nostic criteria for each. COPD is an independent
predictor of cardiovascular mortality in patients
who also have hypertension.” In a large primary
care survey in Madrid, people with coexisting
COPD and heart disease were more disabled,
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COPD AND ITS COMORBIDITIES CONTINUED

TABLE. INCREASED RISK OF COMORBIDITIES IN PATIENTS WITH COPD*#*”

Disorder
Pneumonia
Osteoporosis
Respiratory infection
Myocardial infarction
Angina

Fractures

Glaucoma

Relative risk

16.00

3.14

2.24

1.75

1.67

1.58

1.29

* Relative risk of comorbidities in 2699 patients with COPD compared with age-, sex-, practice- and time-matched
controls without COPD (all except glaucoma p<0.05). Data from the UK General Practice Research Database

(Soriano, et al).?”

had worse quality of life and used more
healthcare resources and their direct
health care costs were substantially higher
than those with COPD and no cardiac
disease.”

Both COPD and worse lung function
are independent and major cardiovascular
risk factors® as well as predictors of car-
diovascular death.” There is growing evi-
dence that the main reason for this
comorbidity is systemic inflammation,*
in addition to the shared risk of smoking.

Mental health disorders
Mental health disorders are also over-
represented in patients with COPD. It may
not be surprising that patients become
despondent and frankly depressed, or that
they assume avoidance behaviours. It is
also not surprising that panic becomes
entrenched when a person repeatedly
becomes uncomfortably breathless.
Diagnosable depression and anxiety
(either alone or together) occur at least
five times as often in patients with COPD
than in the general population.” In alarge
observational cohort 26% of patients with
moderate to severe COPD had diagnos-
able depression,* with frequent symptoms
and poor quality of life being the most
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important determinants. There is gross
underdiagnosis of depression in the gen-
eral population, and this is just as big an
issue in COPD. The use of screening
instruments suited to general practice is
highly recommended, although clinical
confirmation of abnormal scores and
diagnosis of specific depression subtypes
is equally important.”

Quite separately, cognitive function is
impaired in patients with COPD (reported
in 18.5% of subjects with COPD),” especially
in those who have chronic hypoxaemia.*®

Diabetes and osteoporosis
Diabetes is more common in patients
with COPD compared with the general
population (16.3%),” as is osteoporosis
(16.9%).>”* In both cases, use of cortico-
steroids may be considered the cause, but
the prevalence of both is excessive beyond
the use of these drugs. Their development
has been attributed to a range of patho-
physiological mechanisms.

Osteoporosis may be caused by any
combination of systemic inflammation,
smoking (notably in women), hypoxaemia,
vitamin D deficiency due to nutritional
difficulties or lack of exposure to sunlight
and reduced weight-bearing activity.*’
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Obesity and the metabolic
syndrome

Obesity, elevated triglyceride and high-
density lipoprotein cholesterol levels,
elevated blood pressure and fasting hyper-
glycaemia (the metabolic syndrome) have
been identified in 47% of patients with
COPD compared with 21% of control
patients without COPD.* Obesity has been
linked to systemic inflammation and
increased prevalence of cardiovascular
disease." In older patients with COPD who
have relatively mild disease, however, high
BMI is associated with significantly lower
risk of mortality than those with normal
BML,* confirming previous observations
from Dutch workers over many years.

On the other hand, it is recognised that
cachexia is associated with greater risk
of early death,” especially so in older
patients with more severe COPD. This may
reflect merely the energy consumption or
reduced food assimilation that occurs in
end-stage COPD, or high levels of systemic
inflammation.

Polycythaemia, anaemia and
renal failure

Secondary polycythaemia as a conse-
quence of chronic hypoxia is now less often
seen in patients with COPD and other
conditions since appropriate long-term
oxygen therapy has been more widely used.
On the other hand, anaemia is increasingly
being recognised. In a large Spanish popula-
tion cohort, almost 10% of patients admit-
ted to hospital with COPD had anaemia,*
supporting an earlier systematic review.*
This appears to be a consequence of sys-
temic inflammation.

Linked with anaemia, renal failure is
highly prevalent in patients with COPD,*
and microalbuminuria is a common occur-
rence if sought, especially if those who have
chronic hypoxaemia. Microalbuminuria
can be reversed with long-term oxygen
therapy.”

Muscular disorders
Muscle weakness is most usually thought
to be due to atrophy secondary to inactivity
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and poor nutrition,*®* but increasing evi-
dence shows us that there is an almost spe-
cific form of COPD-associated sarcopenia,
most probably a result of chronic systemic
inflammation.” Skeletal weakness leads to
fatigue® (along with depression and dys-
pnoea), a potent predictor of both poor
quality of life and hospital readmissions of
patients for COPD management.*

Gastrointestinal disorders

Gastric ulcers were once considered exces-
sively common in patients with COPD,
but since smoking rates have declined, and
the diagnosis and treatment of peptic ulcer
disease have improved, this comorbidity
is not as prevalent. In a large Taiwanese
database analysis, however, COPD was
found to be a major independent risk fac-
tor for peptic ulcer bleeding, with almost
a doubling of risk compared with age-
matched controls.”® Gastro-oesophageal
reflux disease (GORD) is a vital condition
to recognise as it is both more common

and has greater importance to COPD pro-
gression and exacerbations than peptic
ulcers.”

Other respiratory conditions
Other respiratory conditions occur more
often with COPD.

¢ Smoking is now recognised to be
responsible for some cases of interstitial
pulmonary fibrosis.

 Bronchiectasis, a condition not due to
smoking per se (even in those without
cystic fibrosis), is increasingly identifi-
able on CT scans of the lungs of
patients with COPD.

e Lung cancer is more common than
could be predicted from the
background smoking rate in people
with COPD. FEV, has been proposed
as a means of pre-screening risk of
lung cancer in smokers because lung
cancer is more often found in patients
with a reduced FEV, independent of
smoking history.

MedicineToday

e Asthma is even more common in
those with COPD than in the
general population, and itself can
lead to COPD.>*

o Patients with COPD are at
increased risk of pneumonia.

Each of these conditions shares one or
more clinical features with COPD. In turn,
dyspnoea with exertion, chronic sputum
production and recurrent lower respiratory
infections (LRTI), haemoptysis, clubbing
and weight loss, wheezing and exacerba-
tions of respiratory symptoms can confuse
the clinician as well as the patient and
family.

Obstructive sleep apnoea, although not
over-represented in patients with COPD,”
compromises ventilation further when it
coexists with COPD and increases the likeli-
hood of worse respiratory and cardiovas-
cular outcomes.

Some examples of the important comor-
bidities of COPD are illustrated in the box
above.
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IMPLICATIONS OF COMORBIDITIES
IN COPD
Diagnostic confusion
Diagnostic confusion is not unusual when
patients with COPD present with their
symptom complex.*® This is especially so
when patients present with exacerbated
symptoms, so pneumonia or pulmonary
emboli might be missed in a patient who
seems to have a COPD exacerbation. In
addition, in patients with both COPD and
heart failure, symptoms are shared (notably
dyspnoea) and may cause diagnostic con-
fusion for the patient as well as the doctor.
Diagnostic investigations can also be con-
fusing in such patients — notably chest
x-ray cardiac size may be underestimated
and echocardiographic images can be
difficult to obtain when there is lung
hyperinflation.

It behoves us to take extra care with our
diagnosis as the outcomes hinge on correct
medical management and the use of inap-
propriate drugs could make a patient worse.
Take, for example:

« prescribing beta blockers for heart
failure in a patient with asthma and
COPD

« increasing doses of beta agonists or
anticholinergic drugs for COPD too
much in a patient with recurrent life-
threatening cardiac arrhythmias and/or
accelerating coronary artery narrowing

e assuming dyspnoea is due to COPD
and ignoring anaemia

o patients taking increasing doses of
sedatives or anxiolytics for panic
when they have respiratory failure.

Treatments are tailored for
uncomplicated COPD

Clinical practice guidelines for COPD (or
any of the other conditions), while hinting
at the comorbidities, cannot give evidence-
based guidance for how to account for the
comorbid conditions. The evidence within
guidelines is mainly based on randomised
controlled trials, and patients in these trials
are as ‘pure’ as possible —i.e. with no comor-
bidities. Treatments are usually tailored for
uncomplicated COPD — not a ‘real-world’
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set of circumstances by any means.
Furthermore, the treatment applicable

to one condition may complicate the others,
and some treatments for stabilising a chronic
condition may be underused, contributing
to worse outcomes. Some examples are
noted below.

¢ Beta blockers may be withheld when
CHEF or paroxysmal tachyarrhythmia
coexists with COPD.

o Overuse of beta agonists or antichol-
inergics increases the risk of decom-
pensation of CHF or tachyarrhythmia.

¢ Coexisting chronic renal failure may
increase drug toxicity when CHE,
arrhythmia or infections are being
treated.

e Use of systemic corticosteroids may
complicate the control of diabetes,
contributing to the observed
increased length of hospitalisation
and mortality.”

e Use of inhaled corticosteroids (ICS)
for mild to moderate COPD (i.e.
when not indicated) appears to
increase the risk of lower respiratory
tract infection and/or pneumonia.®

 ICS interfere with bone metabolism,
increasing the likelihood of
osteoporotic skeletal fractures.®’

o Cognitive impairment or mental
health comorbidities contribute to
poor medication adherence,
particularly early response to
exacerbating symptoms.”’

Despite these issues, there is some encour-

aging evidence relating to cotreatments.

¢ Retrospective data in large cohorts
suggest statins may have beneficial
effects on COPD outcomes.*>%*

o Use of cardioselective beta blockers
for CHF or arrhythmia in patients
with COPD is safe® and improves
overall and COPD outcomes.*%

o Large databases have attested to the
safety of, and even improved cardio-
vascular outcomes from, tiotropium
administered via HandiHaler.

« Although traditionally avoided
because of fears of respiratory
depression, low-dose opioids have
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proven effective and safe in
controlling intractable dyspnoea.®®

Increased rates of

hospitalisation, morbidity

and mortality

The US National Hospital Discharge

Survey, 1979-2001, which evaluated more

than 47 million hospital discharges of

patients aged 25 years or older with COPD
found there was:*

e asignificantly higher rate of hospita-
lisation of patients with important
medical conditions (notably
hypertension, ischaemic heart disease,
pneumonia and diabetes) in those
with COPD than in those without

« asignificantly increased rate of
in-hospital mortality from common
medical conditions in patients with a
codiagnosis of COPD than in those
who had no such diagnosis.

Other studies have shown:

o length of hospital stay for COPD
exacerbations is prolonged in patients
with increasing numbers of
comorbidities®

e patients seen in primary care have
worse respiratory and general health-
related quality of life during
exacerbations, especially if there are
more than three comorbidities™

e survival is significantly worse in
patients with comorbid heart and
lung disease,**”! irrespective of which
condition developed first,”> and
especially so in those with more
severe disease®

o the risk of death has been shown
to be more than double in patients
discharged from hospital following a
diagnosed COPD exacerbation if they
also had diabetes mellitus than in
those without diabetes.”

Most costs relating to COPD are derived

from hospital admissions, usually due to

exacerbations. Exacerbations are not only
costly to governments (and therefore
society) but they also:

o are distressing for patients and their
families
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¢ worsen health-related quality of life
for several weeks or months

e increase markedly the risk of further
hospitalisations in the next year”™

e increase depression and anxiety

o reduce physical activity, itself a risk
factor for further exacerbations and
permanent disablement.

In addition, exacerbations are now more
deadly than myocardial infarctions, with
reported in-hospital mortality as high as
7.4%,” and higher in those requiring ICU
treatment (8 to 26%).”® Exacerbations
increase with advancing age: there is a 36%
increase in hospitalisation rates for every
five years after age 65 years.”” After apparent
recovery from exacerbations, studies from
the UK, USA and Netherlands have shown
that 14 to 20% of patients die within the
next three months’” and 23 to 43% within
12 months.”*%

CONCLUSION
Chronic noncommunicable diseases rep-
resent the new global epidemic. COPD
ranks highly as a cause of death and pro-
longed disablement, with exacerbations
consuming large amounts of our health
budget. These exacerbations are more
deadly than myocardial infarctions, and
their severity is complicated by coexisting
medical conditions.

All the chronic conditions that occur as

comorbidities of COPD occur more often in
patients with COPD than they do in the gen-
eral age-matched population, and some
estimates suggest almost all people with
moderate-to-severe COPD aged over
65 years have at least one of these comorbidi-
ties. The most common are probably cardio-
vascular and osteoporosis, but mental health,
endocrine, renal, haematological and other
conditions occur in frequencies between
30 and 60% of people with COPD.

It is a matter of concern that there is no
guidance from evidence-based guidelines
for any chronic disease on how we should
handle these circumstances, and patients
are undeniably confused. Although this
article documents the high prevalence
and impacts of each comorbidity, and
acknowledges the shortcomings of expert
guidance, we can only await research that
addresses the complexities, and demand
that expert bodies develop clear inte-
grated guidelines. M
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