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Abstract

Two-thirds of people aged ≥65 years have multi-morbidity. Multi-morbidity includes both
physical and mental health conditions, as anxiety and depression, that almost invariably
affect patients with multiple symptomatic chronic diseases.
Management of a patient with any of the chronic diseases that are part of multi-morbidity is not just the management of that single index disease, but must include the active
search and proper treatment of concomitant chronic diseases. The presence of concomitant
chronic diseases should not alter the management of the index disease (e.g., chronic
obstructive pulmonary disease [COPD]), and concomitant chronic diseases should be treated according to single diseases guidelines regardless of the presence of the index disease,
obviously with careful consideration that this choice implies complex management, polypharmacy and potential adverse effects. Preliminary management programs suggest that
a holistic integrated approach might improve quality of life and reduce hospital admissions and death in these multimorbid patients. (BRN Rev. 2017;3:247-66)
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Disability

The improvement in socio-sanitary conditions and of medicine and technology has
increased dramatically the lifespan of the
population, with a global median life expectancy at birth for both sexes of 71.4 years and
a median healthy life expectancy (HALE) of
63.1 years1, suggesting that longer survival
does not translate into longer healthy life but
rather in several life years associated with
frailty, disability, and multi-morbidity2-4.

Disability is defined as difficulty or dependency in the execution of daily activities that
are essential for independent living. As disability is considered a dynamic process, older
people can recover to a less disabled or non-
disabled state8,9.

The burden of noncommunicable diseases
and issues in prevention, detection, and treatment have been recently reviewed in the most
prestigious medical journals2,3 and also in a
specific topic on the guideline from The National Institute for Health and Care Excellence (NICE) organization5,6.
Multi-morbidity is related to frailty and disability and, in fact, these terms are often used
interchangeably, whereas they represent three
distinct clinical concepts, albeit not yet clearly defined5-7.

Frailty
Frailty is defined as a condition characterized
by reduced biological reserves which puts an
individual at risk when facing minor stressors. A minor stress puts a frail person at risk
of falls and fluctuating disability which may
increase care needs, hospital and care home
admissions. Identifying someone as frail may
be a useful way of identifying those people
with multi-morbidity who would particularly
benefit from optimizing medicines and treatments.
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Multi-morbidity
Multi-morbidity is defined by the presence of
two or more long-term chronic diseases in the
same individual5,6,10. However, this definition
was considered by the NICE commission too
broad to be useful, as a very large number of
people would have multi-morbidity defined
as two or more long term conditions (e.g., 1658% of adults in the United Kingdom [UK]),
but for many such people their multi-morbidity will present them few problems in their
life (e.g., someone with well-controlled asthma and modest hyperdislipidaemia) or in
theirhealthcare (e.g., type 2 diabetes, hypertension and hay fever). Thus the NICE guidelines were targeted towards patients with
multiple conditions that cause significant
problems to everyday functioning or complex
management of their care5,6. They preferred
the term condition as it includes symptom
complexes and/or management of major risk
factors that are not necessarily classified as
disease. In general, an approach to care that
takes account of so defined multi-morbidity
would better identify people for whom a
multi-morbidity approach to care may be appropriate5. This would include patients with
physical and mental health problems who express difficulties in managing their conditions and treatments, patients who already
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F igure 1. Flowchart of the system failure process. Circles represent inputs/outputs, rectangles represent clinical conditions, continuous
lines represent direct effects, dotted lines represent indirect or secondary effects (reproduced with permission from P. VillacampaFernandez et al.4)
NCDs: non-communicable diseases.

require input from multiple services, particularly if the addition of further services is being considered. Other potential indicators of
these patients suggesting an increased burden are prescription of multiple regular medicines, frequent use of health care resources,
or frailty and disability as previously described.
According to one of the largest studies conducted in about one third of the Scotland
population (1,751,841 medical records), 42% of
the population had at least one of the 40 conditions counted, and 23% had multi-morbidity, i.e., ≥ 2 conditions. Two-thirds of
people aged ≥ 65 years had multi-morbidity,
and 47% had ≥ 3 conditions. People living
in the most deprived areas developed multi-
morbidity 10-15 years before their more affluent peers. In addition to a poorer quality
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of life, multi-morbidity is associated with higher mortality, polypharmacy and high treatment burden, higher rates of adverse drug
events, and much greater health services use
including emergency hospital admissions. Multi-
morbidity includes both physical and mental
health conditions, as anxiety and depression,
that almost invariably affect patients with multiple symptomatic chronic diseases11.
The relationship between frailty, disability
and multi-morbidity can be summarized as
in the attached flow-chart adapted from Vi
llacampa-Fernández et al.4 (Fig. 1).
The most important diseases that contribute
to multi-morbidity are reported in table 1,
whereas the number of concomitant chronic
diseases and their relationship with age are
reported in figures 2 A and B.
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NICE guidelines have been developed for the
management of many individual diseases and
conditions. The aim of this guideline is to
inform patient and clinical decision-making
and models of care for people with multi-morbidity who would benefit from an individual
approach because of high impact on their
quality of life or functioning due to their conditions or their treatments. Although this is a
particular concern of generalists such as general practitioners or geriatricians, the guideline is also relevant to specialists since many
of the patients they care for will have other
significant conditions.

Pulmonary abnormalities
in multimorbid patients
While the field of multi-morbidity has exploded
in the last 15 years in term of epidemiologic
studies and number of papers, the number
of original studies on diagnosis, assessment of
severity and more importantly management
of multimorbid patients is almost non-existing, almost all studies being related to comorbidities of single index disease.
Thus, in this narrative review, after a general
introduction on dyspnoea and exacerbations,
we will summarize the results of studies related to single index non-pulmonary disease,
with focus on COPD as the most frequent
concomitant chronic diseases that has been
examined most extensively in other chronic
diseases12.
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Dyspnoea
Dyspnoea is not only the cardinal symptom
of COPD13,14 and of chronic heart failure15, but
also a frequent symptom of several other
chronic diseases that have been examined as
part of multi-morbidity11, e.g., ischaemic heart
diseases (IHC), atrial fibrillation, anaemia,
chronic kidney diseases, chronic liver diseases, obesity, malnutrition and cachexia, hypothyroidism, asthma, interstitial lung diseases,
depression just to mention some13,16. Also,
some of the medications used to treat chronic diseases may cause or worsen dyspnoea,
e.g., beta-blockers (BB), angiotensin-converting
enzyme (ACE) inhibitors, antidepressants.
Thus, dyspnoea is a frequent symptom of frailty, disability and multi-morbidity, particularly in the elderly, but is of course a very nonspecific symptom as it may be caused by a
variety of different chronic diseases13,16.
The main cardiorespiratory and non-cardiorespiratory conditions associated with dyspnoea
in the elderly have been recently reviewed
and are summarized below17. They include:
–
–
–
–
–
–
–
–

Respiratory Diseases
Cardiovascular Diseases
Musculoskeletal abnormalities
Neuropsychological abnormalities
Anaemia
Reduced renal function
Obesity or cachexia
Medications

In respiratory diseases, respiratory impairments decrease ventilatory capacity and may
lead to dyspnoea at low exertional workloads.
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The weight in term of prevalence and trend
in mortality and disability adjusted life-year
are reported in figures 2A and B (Table 1,
Fig. 3A and B), from Barnett et al11.
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T able 1. List of the 40 disease conditions included in multi-morbidity count (reproduced with permission from Barnett K 11)
Variable definition

Mental/physical
health condition

Prevalence
(%)

Hypertension

Read code ever recorded

Physical

13.4

Depression

Read code recorded in last 12 months OR ≥ 4 anti-depressant
prescriptions (excluding low dose tricyclics) in last 12 months

Mental

8.2

Painful condition

≥ 4 prescription only medicine analgesic prescriptions in last 12 months
OR ≥ 4 specified anti-epileptics in the absence of an epilepsy Read
code in last 12 months

Physical

7.2

Asthma (currently treated)

Read code ever recorded AND any prescription in last 12 months

Physical

6.0

Coronary heart disease

Read code ever recorded

Physical

4.7

Treated dyspepsia

≥ 4 prescriptions in last 12 months BNF 0103% excluding antacids
AND NOT (≥ 4 NSAIDS OR ≥ 4 aspirin/clopidogrel)

Physical

4.5

Diabetes

Read code ever recorded

Physical

4.3

Thyroid disorders

Read code ever recorded

Physical

4.1

Rheumatoid arthritis, other inflammatory
polyarthropathies & systematic
connective tissue disorders

Read code ever recorded

Physical

3.4

Hearing loss

Read code ever recorded

Physical

3.4

Chronic obstructive pulmonary disease

Read code ever recorded

Physical

3.2

Anxiety & other neurotic, stress
related & somatoform disorders

Read code in last 12 months OR ≥ 4 anxiolytic/hypnotic prescriptions
in last 12 months OR ≥ 4 10/25 mg amitriptyline in last 12 months & do not
meet the criteria for “Pain”

Mental

3.2

Irritable bowel syndrome

Read code ever recorded OR ≥ 4 prescription only medicine
antispasmodic prescription in last 12 months

Physical

3.0

New diagnosis of cancer in last five years

Read code first recorded in last 5 years

Physical

2.5

Alcohol problems

Read code ever recorded

Mental

2.4

Other psychoactive substance misuse

Read code ever recorded

Mental

2.4

Treated constipation

≥ 4 laxative prescriptions in last year

Physical

2.2

Stroke & transient ischaemic attack

Read code ever recorded

Physical

2.1

Chronic kidney disease

Read code ever recorded

Physical

1.9

Diverticular disease of intestine

Read code ever recorded

Physical

1.9

Atrial fibrillation

Read code ever recorded

Physical

1.4

Peripheral vascular disease

Read code ever recorded

Physical

1.3

Heart failure

Read code ever recorded

Physical

1.1

Prostate disorders

Read code ever recorded

Physical

0.9

Glaucoma

Read code ever recorded

Physical

0.9

Epilepsy (currently treated)

Read code ever recorded AND antiepileptic prescription in last 12 months

Physical

0.8

Dementia

Read code ever recorded

Mental

0.7

Schizophrenia (and related non-organic
psychosis) or bipolar disorder

Read code ever recorded/recorded in last 12 months (code dependent)
OR Lithium prescribed in last 168 days

Mental

0.7

Psoriasis or eczema

Read code ever recorded AND ≥4 related prescriptions in last 12 months
(excluding simple emollients)

Physical

0.7

Inflammatory bowel disease

Read code ever recorded

Physical

0.6

Migraine

≥ 4 prescription only medicine anti-migraine prescriptions in last year

Physical

0.6
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T able 1. List of the 40 disease conditions included in multi-morbidity count (reproduced with permission from Barnett K 11) (continuation)
Variable definition

Mental/physical
health condition

Blindness & low vision

Read code ever recorded

Physical

0.5

Chronic sinusitis

Read code ever recorded

Physical

0.5

Learning disability

Read code ever recorded

Mental

0.3

Anorexia or bulimia

Read code ever recorded

Mental

0.3

Bronchiectasis

Read code ever recorded

Physical

0.2

Parkinson’s disease

Read code ever recorded

Physical

0.2

Multiple sclerosis

Read code ever recorded

Physical

0.2

Viral hepatitis

Read code ever recorded

Physical

0.1

Chronic liver disease

Read code ever recorded

Physical

0.1

In addition, dead space ventilation may be
greater in individuals with respiratory conditions (e.g., COPD), further exacerbating dyspnoea through greater ventilatory demand.
Cardiovascular impairments decrease the delivery and distribution of oxygen to the exercising muscle, which reduces its aerobic
capacity, leading to exercise-induced lactic
acidosis at low exertional workloads. The subsequent buffering of lactate by bicarbonate
increases carbon dioxide flux to the lungs,
increasing ventilatory demand and leading
to dyspnoea.
Musculoskeletal impairments decrease oxygen
use at the level of the exercising muscle, reducing its aerobic capacity and leading to exercise-induced lactic acidosis at low exertional
workloads. As discussed earlier, exercise-induced lactic acidosis can lead to dyspnoea
through an increase in ventilatory demand.
Neuropsychological impairments may affect
the experience of dyspnoea by altering the
perception of breathing discomfort or by
leading to a sedentary state that adversely
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Prevalence
(%)

affects the aerobic capacity of the exercising
muscle.
Anaemia decreases arterial oxygen content
and can thus lead to exertional dyspnoea as
a consequence of a reduction in the delivery
of oxygen to the exercising muscle. Anaemia
may also exacerbate coexisting cardiorespiratory impairments.
Impaired renal function may lead to dyspnoea as a result of high ventilatory demand
from the bicarbonate buffering of an underlying metabolic acidosis. Chronic kidney disease may also exacerbate respiratory, cardiovascular, and musculoskeletal impairments.
Obesity and weight loss may lead to sarcopaenia and, in turn, to dyspnoea take out
including as a result of impairments of the
muscles of ambulation and breathing.
Finally, use of medications may also affect the
experience of dyspnoea by altering the perception of breathing discomfort or through
adverse effects on respiratory, cardiovascular,
and musculoskeletal function.
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Dementia
Anxietry
Schizophrenia/bipolar
Depression

5
13
7
17
13
23

0%

74
62
65
56
21
19
17

This condition only
This condition + 1 other

46
47
47
19
17

23

+ 3 or more others

35
39
29

16
20

18

+ 2 others

12

21

64
20

21

56
21

22

46
18

36

20%
40%
60%
80%
Percentage of patients with each condition
who have other conditions

100%

F igure 2A. Number of conditions experienced by patients with common, important diseases (reproduced with permission from Barnett K 11).
COPD: chronic obstructive pulmonary disease; TIA: transient ischaemic attack.
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18
Atrial fibrillation 7
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21
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48
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F igure 2B. Number of chronic disorders by age-group (reproduced with permission from Barnett K 11).
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F igure 3A. Global deaths and global disability-adjusted life years (DALYs) due to noncommunicable diseases in 1990 and 2010. DALYs are
the sum of years of life lost from premature death and years lived with disability (reproduced with permission from Hunter DJ 2).
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F igure 3B. Declines in rates of death from major noncommunicable diseases in the United States, 1950 to 2010 (reproduced with permission
from Hunter DJ 2).
COPD: chronic obstructive pulmonary disease.
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A Global Deaths

In a multivariable logistic regression model,
a strong association with moderate to severe
dyspnoea was found to be, in rank order, lung
function, left ventricular ejection fraction, depressive symptoms and obesity, whereas respiratory muscle weakness, diastolic cardiac
dysfunction, grip weakness, anxiety symptoms, and use of cardiovascular and psychoactive medications had a minor effect17.

Exacerbations of dyspnoea
Exacerbations of COPD are still defined as
acute events characterized by a worsening of
the patient’s respiratory symptoms, particularly dyspnoea, beyond day-to-day variation,
leading to a change in medical treatment
and/or hospitalization14. Patients with COPD
frequently have almost invariably chronic comorbidities, and several of these comorbidities may also exacerbate (e.g., acute heart failure, myocardial infarction, atrial fibrillation,
stroke, acute kidney failure), each of them
contributing to the increased morbidity and
mortality not only in patients with COPD but
also in patients with any of the concomitant
chronic diseases. Thus, even if by definition,
acute exacerbations of COPD are considered
a respiratory condition, with specific reference to dyspnoea and to the organs involved
(airways and lung); in fact, the exacerbations
of dyspnoea may also be caused by exacerbation of concomitant chronic diseases (e.g., decompensated heart failure, arrhythmias and
thromboembolisms), without even involving
the airways and lung. The clinical manifestations of decompensated heart failure, arrhythmias, ischaemic heart disease (IHD),
kidney failure, thromboembolism, anaemia,
and even stroke and depression. Interestingly,
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depression is a very frequent component of
multi-morbidity, creating a vicious circle with
dyspnoea, so that the presence of anxiety and
depression is associated with early admission
to hospital in the course of a dyspnoea exacerbation because of a more intense perception
of respiratory symptoms. The bottom line is
that exacerbations of respiratory symptoms,
and particularly dyspnoea, represent the complex pathogenic interactions between COPD
and exacerbation of various concomitant chronic diseases forming the multi-morbidity, and
this results in degrees of summing, overlapping or mimicking of respiratory symptoms
often diagnosed as COPD exacerbation only
because the presenting patients are elderly
and smokers or ex-smokers (Fig. 4)18.
The first Global Initiative for Chronic Obstructive Lung Disease (GOLD) document
that specifically introduced the important
concept of COPD as pulmonary component
of a systemic disease and concomitant chronic diseases due to smoking and ageing is the
2007 GOLD report19, that stated “Because COPD
often develops in long-time smokers in middle age,
patients often have a variety of other diseases related to either smoking or aging. COPD itself also
has significant extrapulmonary (systemic) effects
that lead to comorbid conditions. Thus, COPD
should be managed with careful attention also paid
to comorbidities and their effect on the patient’s
quality of life. A careful differential diagnosis and
comprehensive assessment of severity of comorbid
conditions should be performed in every patient
with chronic airflow limitation” and devotes a
specific paragraph to search and management of “comorbidities”19.
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The concepts of systemic effect of inflammation in COPD20,21 and of COPD pulmonary
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Airway and lung inflammation

Exacerbations of respiratory symptoms
in patients with COPD

Exacerbation of coexistent
non-respiratory diseases
Hypertension
Heart failure
Ischaemic heart disease
Pulmonary embolism
Stroke
Depression

Exacerbation of coexistent
respiratory diseases
Asthma
Pneumonia
Bronchiectasis
Interstitial lung diseases
Pneumothorax

F igure 4. Exacerbation of respiratory symptoms in patients with chronic obstructive pulmonary disease (COPD) may be caused by
respiratory infections and/or pollutants that cause acute inflammation of the airways and lung. These acute events may be correctly
defined as exacerbations of COPD, but only after excluding other contributing mechanisms. Exacerbation of respiratory symptoms in
patients with COPD and no comorbidities may be caused by acute independent events (e.g., pneumonia, pneumothorax, acute ischaemic
heart disease and arrhythmias). These acute events should not be defined as exacerbations of COPD, but rather exacerbations of
respiratory symptoms in patients with COPD, followed by a description of the cause(s) (reproduced with permission of the ERS
©: European Respiratory Journal Apr 2013, 41 (4) 993-995; DOI: 10.1183/09031936.00180812 18).

component of a multimorbid inflammatory
disease22,23 summarized the evidence collected in several clinical and epidemiologic
studies that have been increasingly published starting in 2000 and that culminated
in pivotal articles in major medical journals2,24.
Although the lung is usually identified as the
primary target organ, smoking greatly affects
other organs as cigarette smoking exposure
leads to generalized endothelial injury affecting both the lungs and many other organs as
the vessels, the heart and the kidney25,27, thus
leading to coincident chronic injury to different organs. It is possible that in patients with
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COPD, changes caused by or linked to COPD
per se (such as hypoxaemia, chronic systemic
inflammation, and increased oxidative stress
levels) contribute to the progression of different organ injury by increasing the severity of
endothelial injury20,21.
The evolution of the main concepts of GOLD
documents has been nicely reviewed recently
in conjunction with the 20th anniversary of
GOLD28. Regarding comorbidities, the main
message of the most recent GOLD document14
is that COPD often coexists with other chronic diseases that may have a significant impact
on prognosis. Some of these diseases arise
independently of COPD, whereas others may
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Exacerbation of COPD
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The most frequent chronic diseases that are
increased and have an impact on severity and
prognosis in patients with COPD are listed in
table 2.
The prevalence and impact of these chronic
conditions have been recently reviewed both
in the GOLD document14, and in several review articles27,29-34 to which we refer.
All documents underline the concept that
concomitant chronic diseases are largely misdiagnosed or undiagnosed and thus untreated in COPD patients. A concept that was firstly reported for congestive heart failure (CHF)
(80% undiagnosed CHF in COPD) by Rutten
et al35 more than 10 years ago, and recently
re-addressed in review articles36,37.
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T able 2. Most frequent chronic diseases that are increased
in chronic obstructive pulmonary disease (COPD) and have an
impact on severity and prognosis in patients with COPD.

Cardiovascular
Diseases

Chronic heart failure
Ischaemic heart diseases
Arrhythmias
Peripheral artery disease
Stroke and transient cerebrovascular
ischemia
Thromboembolism

Chronic respiratory
diseases

Asthma
Bronchiectasis
Obstructive sleep disorders
Lung cancer
Interstitial lung diseases
Pulmonary hypertension
Tuberculosis
Human immunodeficiency virus (HIV)

Metabolic diseases

Metabolic syndrome
0besity
Nutritional disorders

Central Nervous
system

Anxiety and depression
Psychiatric diseases
Cognitive impairment.
Degenerative disorders

Endocrine diseases

Diabetes
Osteoporosis
Hypothyroidism

Gastrointestinal
Diseases

Gastroesophageal reflux
Inflammatory bowel diseases
Chronic liver diseases

Miscellaneous

Chronic kidney diseases
Anaemia
Psoriasis

The prevalence of the most representative
chronic diseases found in patients with COPD
when properly and actively searched is reported in figure 538.

COPD in patients with other
chronic diseases
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be causally related, either with shared risk
factors (e.g., ageing, smoking, inactivity, prematurity at birth, early respiratory infections),
or by the simple concept that the presence of
one chronic disease component of the multi-
morbidity may increase the risk or the severity of the other. The important message is
that the management of the patient with
COPD is not just the management of COPD,
but must include identification and treatment
of other concomitant chronic diseases. In
particular, the recommendation is that the
presence of comorbidities should not alter
COPD treatment, and that these other concomitant chronic diseases should be treated
according to single diseases guidelines regardless of the presence of COPD, but considering that the treatment of a patient with
COPD is part of a multi-morbidity care plan,
and thus that attention should be directed to
ensure simplicity of treatment and minimize
polypharmacy.

While the prevalence and impact of concomitant chronic diseases in COPD have been extensively examined and described, the prevalence and impact of COPD in other chronic
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28%

14%

22%

Renal
Implairment

20%

21%

Anxiety

30%

31%

23%

16%

9%

Hypertension

Dyslipidemia

Osteoporosis

Muscle Wasting

Obesity

Depression

Myocardial
Infarction

Anemia

5%

F igure 5. Prevalence of actively searched concomitant chronic diseases in patients with chronic obstructive pulmonary disease (COPD)
referred to a rehabilitation centre (reprinted with permission of the American Thoracic Society. Copyright © 2017 American Thoracic
Societyfrom Vanfleteren LE38).

conditions that are part of multi-morbidity
have been less investigated. Unfortunately, no
randomized clinical study has been conducted in patients with any of the following concomitant chronic diseases comparing patients
with or without COPD or the concomitant
chronic disease.

Heart failure

Cardiovascular diseases

COPD and CHF commonly coexist in clinical
practice, the prevalence of COPD among HF
ranging from 12 to 40%33. Apart from the
challenging questions related to diagnosis
and assessment of severity linked to overlap
of common risk factors, symptoms and clinical manifestations14,15,33.

Because of the potential adverse effect of cardiovascular drugs, and particularly the BB,
the prevalence and impact of COPD has been
more frequently investigated in cardiovascular diseases33,39.

The presence of COPD in HF with both reduced and preserved ejection fraction increases
burden of comorbidities, longer hospitalizations, underutilization of evidence-based medicine, and increased mortality40.

258

BARCELONA
RESPIRATORY
NETWORK

Collaborative research

No part of this publication may be reproduced or photocopying without the prior written permission o
 f the publisher.   © Permanyer Publications 2017

Hyperglycaemia

36%

Underweight

Frequency

40%

0%

54%

48%

50%

10%

53%

Atherosclerosis

60%

Bianca Beghé et al: COPD in the Multimorbid Elderly

Regarding efficacy, there are fundamental
differences between the aims and efficacy of
pharmacologic treatments of HF and COPD,
for HF being mainly improvement of survival
and quality of life, and reduction of hospitalizations15, for COPD mainly improvement of
symptoms and quality of life, and reduction
of exacerbations, without any effect (apart from
oxygen and lung surgery in selected patients)
on mortality and progression of disease14.

ISCHAEMIC heart disease
Multi-morbidity is increasingly prevalent
among older adults presenting with acute myocardial infarction, and includes both cardiovascular (CV) (HF, hypertension, and arrhythmias)
and non-CV (anaemia, chronic kidney disease, and depression) conditions. Hospital
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mortality and length of stay increase in a
dose-dependent fashion with the number of
CV and non-CV comorbidities41.
The prevalence of COPD in patients with established chronic IHD ranges from 8 to 30%33,
and once again it is largely (> 80%) undiagnosed42.
Patients with IHD and COPD (up to 30%)
undergoing percutaneous coronary interventions or bypass, have at 5 years follow-up a
10-fold increased mortality (31% versus 3.1%),
a 2-fold increased risk of revascularization
(40% versus 20%), and > 6-fold increased
risk of re-hospitalization due to HF (25%
versus 4%)43.

Atrial fibrillation
Atrial fibrillation (AF) is the most common
supraventricular arrhythmia in the general
population and in patients with COPD as
well. The prevalence of COPD in patients
with AF ranges around 10 to 15%, reaching
23.2% in patients older than 65 years and depending on the population examined (Table
E3 in Roversi et al.33).
Evidence on patients with both diseases is
limited and focuses mainly on the prognostic impact of coexisting COPD in patients
with AF, revealing a significant association
with hospital admissions and all-cause mortality44. Concurrent COPD is a negative prognostic factor for AF progression from paroxysmal AF to persistent AF, immediate and
long-term success of cardioversion, and recurrence of atrial tachyarrhythmia after catheter ablation.
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A major focus of interest has been that key
drugs for the management of HF, that the key
drugs used to treat HF, while reduce hospitalizations, morbidity and mortaslity, might
have piotential side-effects in patients with
HF and COPD. Most studies have focused not
only on BB, but also on ACE inhibitors, and
aldosterone antagonists. The bottom line of all
these studies, summarized in the most recent
HF guidelines, are that all drugs required for
the treatment of HF are safe and effective in
patients with HF and COPD, the only exception being BB in patients with concomitant
COPD and asthma15. This is particularly true
for patients with HF with reduced ejection
fraction39, whereas it remains to be properly
investigated for the 50% of patients with HF
and preserved ejections fraction who are treated like the former but without any evidence
of efficacy and safety15.
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COPD in complex
cardiovascular patients
In clinical practice, complex CV patients (e.g.,
HF, IHD, and AF in the same patients) are common. However, when HF, IHD, or AF are considered in the medical literature, each disease
is usually analyzed separately or as a global
entity under the rubric of “cardiovascular comorbidities”. Therefore, data on the relationship between the “complex cardiac patient”
and COPD is scarce. Given the clinical relevance of the topic, there is a pressing need for
high-quality data on how best to diagnose,
manage, and educate these patients.

Stroke and transient
ISCHAEMIC attacks
Cerebral small vessel disease and accumulation of brain pathology associate with cognitive decline and can lead to clinical outcomes,
such as stroke, transient ischaemic attacks
(TIA) and dementia. COPD is a common respiratory disease among elderly. While there
is clinical and epidemiologic evidence of cerebral small vessel disease, stroke, TIAs, and
(vascular) cognitive impairment in patients
with COPD45,46, literature is very scarce on
the presence of lung function abnormalities and/or COPD in patients with stroke or
TIA, and/or dementia. Patients with stroke
have several concomitant chronic diseases,
and > 20% have COPD47. One interesting
study hypothesized that lower respiratory
function may increase the risk for small-vessel disease by lowering oxygen supply to the
brain, and that lower respiratory function
increases inflammatory responses in blood
vessels, which may lead to atherosclerosis.
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Albeit limited to women, the 26-year follow-up up study found that mid-life respiratory function and white matter lesions and
lacunar infarcts in elderly women were related to lower midlife respiratory function48.

Peripheral artery
disease
A significant proportion of patients with COPD
(8.8%) have peripheral artery disease, a prevalence that is higher than the prevalence in control subjects without COPD. Peripheral artery
disease is associated with a clinically relevant
reduction in functional capacity and health
status49. Limited is the literature on the prevalence of COPD in patients with peripheral
artery disease. However, COPD, coronary artery disease, and peripheral artery disease,
when coexisting in the same patient, are positively associated with the presence of abdominal aortic aneurysm (AAA) and increase
the risk of its rupture50.

Thromboembolism
While the risk of thromboembolism and in
particular of pulmonary embolism is increased
in patients with stable COPD51, the size of this
risk is variable in stable conditions52, but it
increases during exacerbations of COPD53-55
(Fig. 6).
By contrast, interestingly, the prevalence of
COPD in patients followed after a confirmed
episode of venous thromboembolism is relatively low (< 10%), and these patients are not
at increased risk of future recurrences or
death56.
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F igure 6. The prevalence of pulmonary embolism (PE) in chronic obstructive pulmonary disease (COPD) exacerbations across studies
(reproduced with permission of the ERS ©: Franssen F, Vanfleteren L54).

Chronic respiratory diseases
The prevalence and impact of airflow limitation and/or COPD has been extensively studied and reviewed in asthma and obstructive
sleep disorders14,57,58, bronchiectasis59,60, lung
cancer14,61, interstitial lung diseases and pulmonary hypertension62,63, tuberculosis64, and
human immunodeficiency virus (HIV)65, and
will not be addressed in this review.

Metabolic diseases
Metabolic syndrome is increased in overweight or obese COPD patients compared
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to matched control, and is associated with
increased risk of morbidity and mortality
with consequent increased risks linked to
the concomitant chronic diseases linked to
metabolic syndrome66-68. Even if little is known
about the prevalence and impact of COPD in
patients with the metabolic syndrome and/or
obesity, because lung function is seldom measured in these patients, the observation that
obese patients with mild COPD had more comorbid conditions suggesting that obesity and
COPD may be a risk69,70.
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Indeed, there are potential mechanisms of
interaction between COPD and the components of the metabolic syndrome, e.g., arterial

261

BRN Rev. 2017;3

Low body mass index and reduced and abnormal diaphragmatic and skeletal mass that
are associated with lower exercise capacity
and higher mortality in patients with COPD
may represent either a risk factor or a systemic effect of COPD20. The effects of nutritional
interventions and/or rehabilitation may counteract this vicious circle74-76.

Chronic neurological
disorders
Depression and anxiety have been extensively
reported as clinical manifestations of chronic
diseases77,78, but were never properly investigated mechanistically and more importantly,
COPD has never been adequately investigated in patients affected by or treated because
of anxiety and/or depression. Similarly, no
proper studies have been conducted in the
field of impact of COPD on chronic neurological degenerative disorders such as Alzheimer, Parkinson, and dementia, all potentially
linked to smoking79, that represent a very important component of the multimorbid chronic elderly patient.

Endocrine diseases
Patients with both type 1 and type 2 diabetes have reduced lung function independently from other risk factors and particularly
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smoking80. The relationship between type 2
diabetes and COPD is still unclear but common mechanisms may create vicious circles72.
While it is well known that osteoporosis is closely associated with COPD, and that osteoporosis
and osteoporotic fractures are common in
COPD patients, a recent retrospective study
conducted in newly-diagnosed male osteoporotics found that COPD may actually represent the leading cause of secondary osteoporosis, more frequent than glucocorticoid use
or hypogonadism, and osteoporosis-associated fractures may further deteriorate pulmonary function and thereby impair activities of
daily life (ADL) of COPD patients81. Thus, the
two diseases will form a vicious cycle that
causes significant burdens on the patients.
Osteoporosis in COPD patients and vice-versa are however largely underdiagnosed and
undertreated81.
Albeit both hypothyroidism82, and hyperthyroidism83 may be associated with exertional
dyspnoea, and fatigue can be the presenting
complaint, their relationship with COPD has
not been investigated.

Gastrointestinal
diseases
The most frequently investigated gastrointestinal disease in patients with COPD has been
gastroesophageal reflux, that has been shown
in several studies to represent a significant
risk factor for symptom severity and exacerbations84. By contrast, almost no study has
been conducted looking at COPD in patients
with gastroesophageal reflux.
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hypertension71, diabetes72, hyperdyslipidemia73,
and overweight/obesity. All this suggest that
the coexistence of COPD and metabolic syndrome or some of its components may increase the severity of its clinical manifestations and future risks71,72.
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Only very recently associations between COPD
and some chronic liver diseases, in particular
non-alcoholic fatty liver disease (NAFLD)86,87,
and viral hepathitis have been reposted88.

Chronic kidney diseases
The coexistence of chronic kidney disease and
COPD has been recently reviewed30. The pathophysiology of the two conditions had been
previously extensively addressed in patients
with respiratory failure89, whereas the effects
of age and long-term smoking on renal and
pulmonary function has not. One potential
vicious circle between chronic kidney disease
and COPD is cachexia and/or sarcopenia90.

Miscellaneous
Other frequent chronic diseases that represent
important component of chronic multi-morbidity in the elderly have been associated with
COPD, even is the cause-effect relationship
has not been established. Among these diseases it is worth mentioning psoriasis91 and rheumatoid arthritis92, possibly because in both
smoking represents a major risk factor, and
thus patients who develop these diseases earlier in life may be at increased risk of developing COPD later in life.
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Conclusions
Multi-morbidity affects more than two thirds
2/3 of elderly subjects and includes both
physical and mental health conditions, as anxiety and depression, that almost invariably
reduce the quality of life of these patients.
The management of a patient with any of the
chronic diseases that are part of multi-morbidity is not just the management of that single presenting index disease, but must include
the active search and proper treatment of concomitant chronic diseases. The presence of
concomitant chronic diseases should not alter
the management of the index disease, and
concomitant chronic disease should be treated according to single disease guidelines regardless of the presence of the index disease,
obviously with careful consideration that this
choice implies complex management, polypharmacy and potential adverse effects.
Ongoing multidisciplinary hospital and home
base management programs suggest that a
holistic integrated approach might improve
quality of life and reduce admissions and duration of stay at the hospital, and possibly
death in these multimorbid patients93,94.
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Airway diseases are the most commonly described lung manifestations of inflammatory
bowel disease (IBD). However, the similarities in disease pathogenesis and the sharing
of important environmental risk factors and
genetic susceptibility suggest that there is a
complex interplay between IBD and airway
diseases85.
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