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Abstract: COPD is highly prevalent and associated with substantial morbidity and mortal-
ity. Clinicians have long been aware that patients with COPD have problems with cogni-
tion and are susceptible to mood (depression) and anxiety disorders. With the increasing
awareness of COPD as a multisystem disorder, many studies have evaluated the prevalence
of neuropsychiatric conditions in patients with COPD. This review presents evidence
regarding the prevalence of neuropsychiatric conditions (cognitive disorders/impairment,
depression/anxiety) in COPD, their risk factors, and their impact on relevant outcomes. It
also discusses both assessment and treatment of neuropsychiatric conditions and makes
recommendations for improved screening and treatment. The findings suggest that clini-
cians caring for patients with COPD must become familiar with diagnosing these comorbid
conditions and that future treatment has the potential to impact these patients and thereby
improve COPD outcomes.

Keywords: COPD, cognitive impairment, mood disorders, anxiety disorders, hypoxemia,
pulmonary rehabilitation

Introduction

COPD is a highly prevalent condition with substantial attributable morbidity and
mortality. In the US, it is estimated that 24 million adults have COPD,'* whereas
the Canadian Health Measures Survey reports that ~1 million Canadians may have
this condition.* COPD is the third leading cause of death in the US>¢ and the fourth
leading cause of death in Canada.! In developed nations, it is characterized by dys-
pnea and poorly reversible airflow obstruction caused mostly by cigarette smoking.’
Once thought of as a condition that involved only lungs, COPD is increasingly
being associated with comorbidities that have an incidence greater than the general
population.®? Patients with COPD are more likely to have coronary artery disease,®!°
lung cancer,!"!? metabolic syndrome,'*!* osteoporosis,'>!¢ diabetes mellitus,*!” and
hypertension®'® than persons without COPD, resulting in some suggesting COPD be
considered a multisystem inflammatory disorder rather than a condition confined to
the lungs.”"

Clinicians have long been aware that patients with COPD have problems with
cognition and are susceptible to mood (depression) and anxiety disorders.** However,
some clinicians may attribute these ailments to the effects of aging and the impact
of COPD on patients’ quality of life. With the increasing awareness of COPD as
a multisystem disorder and the concern that patients with COPD have underlying
pathophysiologic anomalies that may predispose them to other associated conditions,’
many recent studies have investigated whether the prevalence of neuropsychiatric
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conditions is increased in these patients,?! and whether links
exist between neuropsychiatric conditions and COPD sever-
ity and outcomes.? This review summarizes the available
information regarding the association of COPD with cogni-
tive and psychiatric disorders.

Classification and definitions

Patients with a cognitive disorder have a mental health
problem that affects learning, memory, perception, and/or
problem solving.?? Most of these disorders feature damage
to areas of the brain concerned with memory.?** The
main cognitive disorders characterized by the Diagnostic
and Statistical Manual of Mental Disorders (DSM)* are
delirium,? dementia,* amnesia,’ and mild cognitive impair-
ment (MCI)* (Table 1).

Cognitive disorders range from mild to severe. MCI is
defined as impaired cognitive functioning that is greater
than expected for a patient’s age and education level but not
severe enough to be considered as dementia or interfere with
normal daily activities.?*?* Patients with MCI have problems
with memory and word finding”” and are at high risk for
developing severe cognitive impairment, that is, dementia.*%3!
Dementia is more severe than MCI, involves an additional
cognitive domain other than memory, and interferes with a
person’s ability to carry out routine daily activities.?’

Patients with a psychiatric disorder are commonly
described as having mood (depression) or anxiety disorders.
Mood disorders are characterized by persistent (>2 weeks)
negative mood (particularly sadness, hopelessness, and
pessimism) accompanied by decreased interest or pleasure
in engaging in otherwise pleasurable activities.”® Mood

disorders are also associated with sleep and appetite dis-
turbances, significant weight gain or loss (£10%), fatigue,
decreased libido, and psychomotor agitation or retardation.

Anxiety disorders are characterized by chronic
(>6 months) symptoms of fear, anxiety, and worry that
typically lead to persistent avoidance of the feared object
(which differs according to the disorder [Table 1]).> Somatic
symptoms such as sleep disturbances, fatigue, palpitations,
breathlessness, and dizziness are also associated with anxiety
disorders, but symptoms must be severe enough to cause
functional impairment in occupational or social activities for
a person to be diagnosed with an anxiety disorder.

Patients with COPD are predisposed to both cognitive
and psychiatric disorders.’ The available information regard-
ing links between these disorders and COPD severity and
outcomes is summarized in the following sections.

Cognitive disorders

Occurrence of cognitive disorders in
COPD

Prevalence

Most of the studies demonstrate an increased occurrence
of cognitive disorders in patients with COPD.?' Antonelli-
Incalzi et al described a high prevalence of cognitive dys-
function by a mini-mental state examination (MMSE) among
32.8% of 149 patients with severe COPD, albeit in a small
patient cohort with no comparator group included.** These
authors previously characterized the neuropsychiatric profile
of a small cohort of patients with hypoxic-hypercapnic COPD
(n=36) by comparing their cognitive domain test scores
to a control group (healthy adults, healthy elderly adults,

Table | Classification of disorders of cognition, mood, and anxiety relevant to COPD

Cognitive disorders Mood disorders

Anxiety disorders

Delirium

Major depressive disorder (depressed mood
and loss of interest or pleasure in daily

Generalized anxiety disorder
(fear: uncertainty)

activities + 3 additional somatic or psychological

symptoms on most days for 2 weeks or longer)

Dementia
with depressive episodes)

Amnesia

with stable mood for no more than 2 months

at a time)
Mild cognitive impairment

Bipolar disorder (manic episodes intermittent

Dysthymia (chronic depression intermittent

Panic disorder (fear: somatic and
psychological symptoms of anxiety)
Obsessive-compulsive disorder

(fear: multiple; commonly contamination,
committing violence, forgetting)

Social anxiety disorder (fear: social criticism,
judgment, and rejection)

Post-traumatic stress disorder

(fear: re-exposure to the traumatic event)
Specific phobia (fear: multiple depending
on phobia; commonly animals, heights,
needles/blood)
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Alzheimer patients, and multi-infarct dementia patients).
Discriminant analysis of the test scores classified the COPD
patients as cognitively impaired (49%), healthy elderly adults
(15%), healthy adults (12%), adults with Alzheimer-type
dementia (12%), or adults with multi-infarct dementia (12%).
The COPD patients classified as cognitively impaired had a
specific pattern of findings characterized by deficits in verbal
skills and verbal memory but preserved visual attention.

In a large US longitudinal health survey, Martinez et al
reported that 9.5% of 17,535 participants (=53 years of age)
reported COPD, and 17.5% of those had MCI, which was
significantly higher compared with all respondents (13.1%,
P=0.001).> They estimated that 1.3 million US adults have
both COPD and cognitive impairment. Villeneuve et al
identified MCI in 36% of COPD patients (n=45) compared
with 12% in the healthy controls (n=50).3* Other studies have
also confirmed a high prevalence of cognitive impairment in
patients with COPD.?>*¢ Also, dementia is a frequent diag-
nosis in patients with COPD. Studying a Taiwan national
health database, Liao et al found that the hazard ratio for
the development of dementia in COPD patients was 1.74
compared with patients without COPD after adjusting for
age, gender, and comorbidities.’” In contrast, a few studies
suggest that the prevalence of cognitive deficits may not be
higher in patients with COPD?**“° or that cognitive deficits
are confined to those patients with COPD who have chronic
hypoxemia.** However, others have found that even nonhy-
poxemic COPD patients do have cognitive deficits.*!

Risk factors

Multiple risk factors are associated with the development
of cognitive impairment in COPD patients. Using data
from the Cardiovascular Risk Factors, Aging and Dementia
study (n=2,000), Rusanen et al found that midlife COPD
conferred a 1.85-fold risk of cognitive impairment later in
life (after controlling for other measured factors).** Simi-
larly, COPD was significantly associated with the risk of
developing cognitive impairment in the Mayo Clinic Study
on Aging (hazard ratio 1.83; n=1,425).** In addition, Tulek
et al examined cognition in mostly male patients with
COPD (n=119) and determined that the frequency of COPD
exacerbations was inversely associated with cognition, poten-
tially implicating exacerbation severity in the development
of cognitive impairment.* Etnier et al found that age and
aerobic fitness were also associated with cognitive perfor-
mance in COPD patients,* whereas another study observed
that very elderly (=75 years of age) men with COPD have a
particularly rapid decline in cognitive function,* suggesting

that COPD is a significant risk factor for cognitive decline in
older patients. In general, the risk factors for the development
of cognitive impairment in COPD may be associated with
chronic hypoxia—hypercapnia, which has been reported to
correlate with cognitive deficits in patients with COPD. ¥

Assessment

The use of multiple diagnostic tests may improve the
detection of cognitive deficits. Antonelli-Incalzi et al
demonstrated that the combination of the MMSE with the
instrumental activities of daily living tool had better diag-
nostic accuracy for cognitive deficits in COPD than either
instrument alone.*” Other diagnostic tests that have demon-
strated utility include the Montreal Cognitive Assessment
test,”® the Trail Making Test, tactual performance tests, the
Wechsler Adult Intelligence Scale, immediate and delayed
verbal and nonverbal memory tests,’"*? and the Alzheimer’s
Disease Assessment Scale-Cognitive subscale.® Further-
more, electroencephalography utilizing both auditory and
visual P300-evoked responses has revealed that progressive
impairment of the auditory (but not visual) P300 reaction time
occurs with increasing severity of COPD.3%

Mechanisms linking cognitive impairment

to COPD

Patients with COPD have cognitive deficits that seem to
correlate with the degree of hypoxemia. Abnormalities are
not limited to neuropsychological testing, as these patients
have structural and functional brain abnormalities as well.
Postulated mechanisms for cognitive deficits and structural
and functional brain abnormalities in COPD may involve
hypoxemia,*’*® hypercapnia,*®¢ cigarette smoking,*’
inflammation,® vascular disease,®* sleep disturbance,®
lack of activity,” and depression® (Figure 1), though it

Inflammation

Vascular disease

| Sleep disturbance |

Figure | Contributing factors to cognitive deficits in patients with COPD.*
Note: *Cause—effect relationships between the contributing factors, cognitive
defects, and COPD are not implied.

Hypercapnia

Cognitive
deficits

<—| Cigarette smoking |

Lack of activity
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is unlikely that any one of these mechanisms is sufficient
to explain cognitive impairment in COPD. For example,
prevalence of depression in COPD ranges from 10%-79%
but accounts for only 1%—2% of the variance in cognition in
these patients.? In addition, COPD patients with coexistent
vascular disease® have a different pattern of cognitive
dysfunction compared with those with vascular dementia,*
and memory has been shown to be worse in subjects with
cerebrovascular disease than in those with COPD.*® Thus,
although a number of mechanisms seem to be associated
with cognitive impairment, it remains unproven that these
mechanisms entirely account for the cognitive deficits
observed in patients with COPD.

Many studies support the hypothesis that cognitive deficits
in COPD are the result of hypoxemia. A study in patients with
asthma or COPD (n=40) demonstrated a direct correlation
between low oxygen saturation and poor performance on
certain tests of cognition.®® In a larger controlled study
(n=1,202) of patients with COPD, Thakur et al found an asso-
ciation between low oxygen saturation and cognitive impair-
ment as determined by the MMSE (odds ratio [OR] 5.45 for
patients with oxygen saturation <88%), as well as a reduced
risk for cognitive impairment in patients receiving supplemen-
tal oxygen (OR 0.14).%* These studies, as well as those previ-
ously cited,*>*® suggest a relationship between hypoxemia and
cognitive deficits in patients with COPD.

Data from imaging studies also suggest a relationship
between hypoxemia and cognitive deficits in patients with
COPD. A single-photon emission computed tomography
(SPECT) study showed that patients with hypoxemic
COPD had evidence of hypoperfusion in the anterior
cortical and subcortical regions of the brain compared
with healthy control subjects and COPD patients without
hypoxemia.®® Furthermore, the degree of hypoperfusion cor-
related with the degree of neuropsychological dysfunction.
A similar SPECT study demonstrated decreased cerebral
perfusion, with the degree of decrement correlating with the
degree of cognitive deficits.*” Moreover, although all COPD
patients had impaired verbal memory, hypoxemic COPD
patients had lower recall and attention scores compared to
nonhypoxemic patients.

Li and Fei used magnetic resonance imaging (MRI)
to assess hippocampal volume, an indicator of cognitive
performance.®® COPD patients had smaller hippocampal
volume than normal controls. However, the hippocampal
volume was not different between patients with mild to
moderate COPD and those with severe COPD. Dodd et al
extended these results in nonhypoxemic COPD patients using

advanced MRI techniques and identified substantial reduc-
tions in both white matter integrity and gray matter functional
activation, which corresponded to cognitive dysfunction.®’

Clinical outcomes in patients with COPD

and cognitive deficits

Patients with COPD who have cognitive deficits suffer from
adverse health care outcomes. Martinez et al studied the
development of disability in a large COPD population.* The
data, captured in the Health and Retirement Study, defined
disability as dependency in one or more activities of daily
living. Martinez et al reported that prevalent disability was
present at baseline in 12.8% of the COPD population com-
pared with 5.2% in the non-COPD population (P<<0.001)
and that incident disability during 2 years of follow-up was
9.2% in the COPD population compared with 4.0% in the
non-COPD population (P<<0.001). Of note, the presence
of cognitive impairment in the patients with COPD had an
additive effect on prevalent and incident disability. Together,
these data suggest that COPD and cognitive impairment
increase the risk of disability.

In patients hospitalized with an acute COPD exacerbation,
impaired cognitive function is associated with worse health
status and longer hospital length of stay.®® In addition, patients
with cognitive decline and COPD may be at greater risk of
hospitalization for respiratory problems. The Cardiovascular
Health Study involved 3,093 patients >65 years of age; 431
had COPD.® Patients who had both COPD and cognitive
decline had the highest rate of hospitalization for respiratory
problems, the highest all-cause hospitalization rate, and the
highest death rate compared with other patients. Further-
more, patients with both conditions had a 48% increase in
the risk of all-cause hospitalization and three times the risk
of death than would have been predicted by the sum of the
independent risks from either condition alone. However,
statistical tests for interaction were not significant, so that
synergy was unconfirmed.

Hospitalization for respiratory problems may be asso-
ciated with a subsequent decline in cognitive function.
Ambrosino et al studied 63 patients hospitalized for an
exacerbation of COPD that required mechanical ventilation
and found that patients’ cognitive status was significantly
worse at discharge (according to the MMSE) compared
with controls.” Likewise, patients discharged after a COPD
exacerbation had significantly worse cognitive function than
stable outpatients with COPD;%® 57% of patients discharged
after a COPD exacerbation were considered impaired and
20% had pathologic impairment. Whether the patients in
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these studies had undetected cognitive impairment that
preceded the exacerbation or whether cognitive impairment
developed because of the exacerbation is unclear. Similar
findings have been reported by other groups.?

Preliminary data suggest that patients with both COPD
and cognitive decline may have increased mortality. Fix et al
reported that poor performance on cognitive testing in COPD
patients was associated with increased mortality;” patients
who later died had scored significantly (P<<0.01) lower on neu-
ropsychological tests than those who had survived. In patients
with hypoxemic COPD, Antonelli-Incalzi et al demonstrated
that while distance walked in 6 min and drawing impairment
(landmark test) were risk factors for mortality, other factors
such as partial pressure of oxygen in arterial blood, comorbid
diseases, and the impairment of cognitive domains other than
drawing were unrelated to the outcome.*

Treatment for patients with COPD and

cognitive disorders
Limited evidence exists to show that, in patients with COPD
and cognitive disorders, improved cognition is associated
with improved clinical outcomes such as exacerbation rate,
compliance with medication, hospitalization, or quality of
life. Treatments including oxygen therapy, pulmonary reha-
bilitation (PR), telemedicine, and pharmacologic therapy
seem to be efficacious in small cohorts of patients;>® how-
ever, prospective longitudinal studies evaluating associations
between cognitive improvements in other COPD outcomes in
large diverse populations of COPD patients are lacking.
Oxygen therapy is an established treatment for cognitive
deficits and COPD that attempts to reverse the putative effects
of hypoxemia on the central nervous system. More than
40 years ago, Block et al demonstrated improvements in
cognitive testing in 12 patients with severe hypoxemic COPD
after 1 month of treatment with supplemental oxygen.”
In a landmark article that compared continuous oxygen
therapy to nocturnal oxygen therapy in patients with COPD,
researchers for the Nocturnal Oxygen Therapy Trial (NOTT)
noted that continuous oxygen therapy was associated with
a lower mortality than nocturnal oxygen therapy.”? The
reason for this difference was not clear, but follow-up of
a cohort of the NOTT patients demonstrated that patients
who received continuous oxygen therapy had improved
cognitive status.®® In addition, Hjalmarsen et al studied a
small cohort of patients treated with continuous oxygen
therapy for 3 months and found trends for improvement in
neuropsychological functioning and cerebral blood flow
compared with age-matched healthy controls.™

As previously noted, Thakur et al demonstrated that the
use of continuous supplemental oxygen reduced the risk of
cognitive impairment.® It is noteworthy that the Thakur study
was an observational study that examined oxygen use as a risk
factor for cognitive deficits and was not a prospective treat-
ment trial. In contrast, Dal Negro et al compared 73 patients
with COPD who received continuous oxygen treatment with
73 patients with COPD who received oxygen “as needed.”®!
Based on a battery of four tests, those patients who received
continuous oxygen demonstrated improved cognition, but
the findings are limited because the nonrandomized study
allowed patients to self-select their oxygen treatment option.
Although long-term oxygen treatment may benefit cognitive
deficits in hypoxemic COPD patients, short-term use seems
to be ineffective. Pretto and McDonald, for example, reported
that acute oxygen use failed to improve simulated driving
performance or neurocognitive function in a small group of
hypoxemic COPD patients.*2

PR, which comprises individualized exercise programs
and education for patients with chronic respiratory
impairment,®* has been proposed as a treatment to improve
cognition in patients with COPD, since diminished aerobic
fitness is a proven risk factor for cognitive impairment in
these patients.* Kozora and Make examined the effects of a
3-week PR treatment program in 30 COPD patients.” Patients
enrolled in the PR program demonstrated improved cognition
(P<<0.05) as well as increased exercise capacity compared to
untreated COPD patients and healthy control subjects. Emery
et al studied 79 patients with COPD whom they randomized
to exercise, education, and stress management; education
and stress management without exercise; or a waiting list.3
Patients in the exercise arm demonstrated increased verbal
fluency but no improvement in tests of attention and motor
speed compared with patients either not assigned to education
and stress management or on a waiting list.

Etnier and Berry examined a group of 40 patients
with COPD who initially entered a 3-month exercise
program.® Cognitive functioning improved after this
program. Subsequently, they split the group into a cohort
that continued in the exercise program for 15 months and
a cohort that discontinued the program. Cognitive function
was not different between the long-term cohort and the
terminated cohort, suggesting that short-term exercise may
be sufficient to realize sustained cognitive benefits in patients
with COPD. This contrasts with findings of Emery et al who
followed patients for 1 year after completion of a 10-week
exercise program.® The 39% of patients who continued to
exercise maintained their cognitive improvements, whereas
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the patients who discontinued exercise experienced a decline
in cognition. These authors subsequently investigated the
effects of a single exercise session on cognition, comparing
29 COPD patients with 29 matched healthy controls.”
A single exercise session improved the COPD patients’
performance on a verbal fluency test. The general association
between exercise and improved outcomes in COPD is likely
multifactorial, but improved aerobic capacity, increased abil-
ity to accomplish tasks of daily living, and improved mood
may be involved.

Investigators have also explored telemedicine (eg,
delivery of COPD education or coping skills training by
phone or computer®’) as a potential treatment for cognitively
impaired patients with COPD. In the Virtual Hospital Trial in
Denmark, the effect of telemedicine on cognition following
a COPD exacerbation was studied.”” After screening
647 patients admitted to an emergency department, 58 were
eligible for the study based on a diagnosis of COPD exacerba-
tion. Eligible patients were randomized into two groups: treat-
ment via hospitalization (n=22) and treatment at home using
telemedicine (n=22). The results of a battery of cognitive tests
showed no significant difference in cognition between the
groups, suggesting patients with exacerbations were able to
manage the telemedicine-based treatment despite the reduced
cognitive function often observed in COPD patients.

Limited data exist concerning the impact of phar-
macological therapies on either cognitive disorders or
psychological conditions in COPD patients. In a mouse model
of Down syndrome, the administration of formoterol, a long-
acting beta-2 agonist used to treat COPD, improved synaptic
density and cognitive function.®® A study in a rodent model
demonstrated that roflumilast, a phosphodiesterase-4 inhibitor
indicated for the treatment of COPD, may be associated with
improved cognition.* Definitive studies associating specific
pharmacologic treatments for COPD with improved cognitive
or psychological outcomes in patients with COPD do not
exist. Interestingly, in a cohort of elderly asthma patients,
improved asthma control was associated with improved
cognitive function;’® however, these findings were not con-
firmed in a population of elderly urban dwellers with asthma
(or with COPD).” Further research is needed.

Cognitive impairment may negatively affect phar-
macologic treatment outcomes in patients with COPD. For
example, COPD patients with cognitive impairment may
have difficulty utilizing hand-held device formulations of
respiratory medications (eg, dry powder inhalers [DPIs],
pressurized metered-dose inhalers), resulting in insufficient
dosing that jeopardizes health outcomes, reduces quality of
life, and further adds to the economic burden of COPD.”'-%

Furthermore, cognitive impairment may make it difficult
for patients to synchronize inhalation with activation,’** or
patients may be unable to generate a sufficient inspiratory
flow rate against the resistance of a breath-activated DPI to
generate an effective aerosol.”>**%%8 In contrast, compared
with hand-held devices, nebulizers require minimal cognitive
ability and do not require hand-breath coordination, manual
dexterity, or hand strength.’® Regardless of delivery device
selection, however, pharmacological therapy in COPD
patients with cognitive impairment should include training
on correct use of the device as well as follow-up to ensure
technique and treatment adherence.

The possible association of adverse health-related
outcomes in patients with COPD and cognitive impairment
merits further study. Should such an association be
demonstrated, both adverse health-related outcomes and
cognitive impairment could be the result of the underlying
pathophysiology of COPD, now commonly viewed as
a systemic disease. The mechanism by which cognitive
impairment leads to adverse outcomes in COPD patients
would need to be further elucidated. The authors speculate
that the inability of patients to follow treatment regimens and
maintain medical follow-up may play an important role.

Psychiatric disorders

In addition to cognitive disorders, patients with COPD are
susceptible to psychiatric disorders such as depression and
anxiety (Table 1).”% The occurrence of psychiatric disorders
in COPD and the clinical outcomes in patients with COPD
and psychiatric disorders are summarized in the following
sections.

Occurrence of psychiatric disorders in
COPD

Prevalence

High rates of depression and anxiety, at both clinical and
subclinical levels, have been observed in patients with
COPD,'™ with 6%-80% of patients suffering from anxiety
and depressive symptoms and up to 55% suffering from
anxiety and mood disorders'"! (ie, distress at a level that inter-
feres with daily functioning). The detection of high levels
of psychological distress and the diagnosis of psychiatric
disorders may be challenging in patients with COPD due to
anumber of factors: 1) the failure of patients and health care
providers to recognize symptoms of anxiety or depression as
psychological distress rather than symptoms of COPD, 2) the
perception that depression and anxiety are “normal” reactions
to having an incurable chronic disease rather than a marker
of poor psychosocial adjustment, 3) fewer opportunities to
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detect distress due to the increased avoidance and social
isolation that often accompanies COPD, and 4) the lack
of systematic screening for psychological distress as part
of routine care.'>! It has been reported that primary care
physicians fail to diagnose depression in more than half of
depressed patients, which indicates a critical need to improve
both the recognition and treatment of psychological distress
among COPD patients.'™

Risk factors

The precise causes of depression and anxiety in patients
with COPD are not known; however, they are likely due to
a complex interaction between physiological, behavioral,
and psychosocial factors.””!® Cigarette smoking has long
been recognized as the primary cause of COPD in developed
countries,>'% and individuals with psychiatric comorbidities
are twice as likely to be cigarette smokers relative to those with-
out psychiatric comorbidities,'”” suggesting that psychiatric
morbidity could precede the development of COPD.

Other risk factors for the development of depression
and anxiety involve poor psychosocial adaptation to having
COPD. For example, the chronic and progressive nature of
COPD, characterized by frequent episodes of acute exac-
erbations that often lead to hospital admissions, may cause
anxiety, hopelessness, helplessness, and depressed mood. In
a population-based sample of those with and without COPD
(n=476), Lu et al'® found that stress related to decreased
energy, anxiety, and fear/panic in response to breathing dif-
ficulties was associated with increased depressive symptoms
and impaired quality of life among patients with COPD
compared to age-matched controls. Excessive dyspnea
experienced at rest and/or during physical exertion that is
not relieved by medication may also be traumatic for some
and lead to increased anxiety and somatic hypervigilance.'®
Teixeira et al'® examined the prevalence of post-traumatic
stress disorder (PTSD) in patients with COPD and reported
that one-third of patients met criteria for PTSD. Finally, the
fact that COPD is typically diagnosed later in life, when
patients are more likely to experience age-related losses
(retirement, death of loved ones, diminishing social net-
works), may increase feelings of loneliness and may also
trigger symptoms of depression and anxiety.!!°

Assessment

Because of significant overlap of certain symptoms of
depression and anxiety (eg, low mood, loss of interest,
decreased energy) with those of COPD (eg, fatigue,
sleep disturbance, loss of ability to engage in pleasurable
activities),''! it is important to assess psychological distress

using validated questionnaires and/or interviews. Some of the
most common symptom questionnaires include the Hospital
Anxiety and Depression Scale,!'? the Beck Depression Inven-
tory, and the Beck Anxiety Inventory.'>!* Mood and anxiety
disorders should be assessed by a structured interview that
uses diagnostic criteria (ie, DSM?). Interviews include the
Structured Clinical Interview for DSM'* and the Anxiety
Disorders Interview Schedule for DSM.!'¢ If time and
resource limitations preclude the administration of a formal
interview, shorter semistructured screening interviews are
also available, such as the Primary Care Evaluation of Mental
Disorders (PRIME-MD).!""” The PRIME-MD questionnaire
was designed to detect the most common DSM disorders
that present in primary and tertiary care settings. It uses
diagnostic algorithms to generate diagnoses based on DSM
criteria that exhibit comparable reliability, sensitivity, and
specificity to longer structured psychological interviews.!!”
The questionnaire takes between 10 and 15 min to administer
and score and has been used extensively to assess psychiatric
disorders in chronic disease populations.!#-120

Clinical outcomes in patients with COPD

and psychiatric disorders

Several negative consequences are associated with untreated
depression and anxiety among COPD patients. Numerous
studies have shown that COPD patients with comorbid
depression and anxiety are at greater risk of having exac-
erbations and have higher rates of emergency visits and
hospitalizations (and when hospitalized, have longer lengths
of stay). COPD patients with comorbid depression and
anxiety also exhibit greater symptom burden, increased
disability, and poorer social functioning than do patients
with COPD alone.!?!"'?* Finally, evidence suggests that
depression may be a risk factor for mortality among COPD
patients. A recent systematic review of long-term follow-up
studies found that the presence of depression among COPD
patients increased their risk of death by 83%, particularly
among men.'? The review also revealed that depression had
a greater impact on mortality risk among COPD patients rela-
tive to those with other chronic diseases such as heart and
kidney disease and cancer, suggesting that depression may
be particularly detrimental to COPD survival.

Mechanisms linking psychiatric disorders
to worse COPD outcomes

Although the exact reasons for worse outcomes in COPD
patients with psychiatric comorbidity remain unclear,
evidence suggests that they may be related to poorer health
behaviors and worse disease self-management. Depression
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and anxiety are associated with feelings of helplessness,
withdrawal, hopelessness, and fear, which may lower
confidence in patients’ ability to self-manage their disease.
COPD patients with depression have been shown to have
worse adherence to medical treatment!*!11123124 and are more
likely to be persistent smokers!%!% relative to nondepressed
patients.'?!"'?2 Depression and anxiety are also associated with
impaired cognitive function (distorted thoughts and beliefs)
that could lead patients to misinterpret symptoms such as
breathlessness, leading to over-reporting and increases in
health care and medication use.'?

Finally, depression and anxiety could worsen COPD
outcomes through various psychophysiological pathways,
including autonomic nervous system and immune
dysregulation.'?” It has been well documented that chronic
stress can lead to persistent activation of the sympathetic ner-
vous system (SNS) and an increased risk for the development
of cardiovascular disease.!?® This persistent activation of the
SNS may also increase the risk for exacerbations in COPD
patients via autonomic pathways. With regard to immune
mechanisms, Cohen et al have shown that individuals who
experience chronic stress are at higher risk of infection when
exposed to viral and bacterial infections such as the common
cold.!®13% This suggests that COPD patients experiencing
chronic depression and/or anxiety may have compromised
immune responses, leading to an increased risk of exacerba-
tions in this highly vulnerable population.!3!:132

Taken together, research to date indicates that COPD
patients with comorbid depression and anxiety may have
a higher symptom burden and worse outcomes. This may
be the result of poorer self-management, cognitive factors,
or psychophysiological mechanisms, pointing to a need to
improve detection and treatment of psychiatric disorders in
patients with COPD.

Treating patients with COPD and

psychiatric disorders
Several treatment options exist for COPD patients suffering
from anxiety and/or depression, including psychotherapy,
pharmacotherapy, and exercise within the context of a com-
prehensive PR program. Similar to patients with COPD and
cognitive disorders, however, limited evidence exists that
treatment of psychiatric disorders in patients with COPD is
associated with improved COPD outcomes, and prospective
longitudinal studies evaluating such associations in large
diverse populations of COPD patients are lacking.
Cognitive behavioral therapy (CBT) is regarded as a
first line of psychotherapy for older patients with mild to

moderate depression depending on availability and patients’
preference.'*® It focuses on identifying and reframing
negative, dysfunctional thoughts while participating in plea-
surable and social activities. Hynninen et al** conducted a
randomized, controlled trial that compared 8 weeks of CBT
(n=25) to enhanced standard care (n=26) in COPD patients
with comorbid depression. CBT resulted in improvement
in symptoms of anxiety and depression compared with the
enhanced standard care group, with improvements main-
tained at 8 months. Farver-Vestergaard et al'* reported that
CBT was superior to usual care in improving psychological
well-being (depression) in patients with COPD (P<<0.04).
However, a similar review reported a nonsignificant trend
in favor of CBT over usual care for the reduction of anxiety
and depression in COPD patients.'* Although mixed, the
literature indicates that CBT is likely effective for reducing
anxiety and depression among COPD patients.

The National Institute for Health and Care Excellence
guideline for the management of depression and anxiety in
older people recommends the use of antidepressants in patients
with moderate to severe physical illness, including COPD.!*
It suggests the use of selective serotonin reuptake inhibitors
(SSRIs) as a first-line treatment of depression or anxiety (due
to their better safety record compared with tricyclic antidepres-
sants [TCAs]). However, a recent systematic review examined
the efficacy of both SSRIs and TCAs in patients with COPD
and found inconclusive evidence in clinical trials.'”” The trials
were small, and depressed COPD patients had poor adherence
to treatment, were often unwilling to accept antidepressant
prescriptions, and had a high dropout rate due to intolerance
of side effects. To date, it remains unclear whether antide-
pressants can induce remission of depression or improve
symptoms or physiological indices of COPD."*” Therefore,
well-controlled clinical trials are required to examine the
efficacy of SSRIs in depressed and anxious COPD patients.

Finally, exercise treatment as part of a comprehensive
PR program (individualized exercise and education) has also
demonstrated reductions in levels of depressive and anxiety
symptoms among COPD patients when compared with usual
care.!¥1¥ For example, a recent noncontrolled intensive
3-week outpatient PR program (6 h per day, 5 days per week)
showed significant improvements in depression and anxiety in
patients with COPD.'*° Although exercise has been shown to
reduce psychological distress in the short term (ie, 12 weeks),
the long-term benefits of exercise in reducing anxiety and
depression in patients with COPD are unknown. Further
work is needed to evaluate the long-term effects of exercise
on psychological distress levels among COPD patients.
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In summary, depression and anxiety (both symptoms
and clinical disorders) are prevalent among COPD patients
and are associated with worse outcomes, including higher
exacerbation rates, greater functional limitations, and
increased mortality. This may be the result of poorer self-
management, cognitive factors, or psychophysiological
mechanisms. Smoking is a common feature of both COPD
and psychiatric disorders and may be a common risk factor.
Treatments including CBT, antidepressants, and exercise in
the context of PR all show promise for treating depression
and anxiety in COPD patients.

Summary and conclusion

Patients with COPD suffer from various comorbidities that
many in the scientific community now view as constitutive
elements of the disease. Prominent among these are cognitive
and psychiatric disorders, both of which implicate important
health care outcomes for these patients. Preliminary research
suggests that some pharmacologic and nonpharmacologic
interventions have the potential to ameliorate the negative
health care outcomes associated with cognitive and/or
psychiatric disorders, but definitive data do not yet exist.
Clinicians caring for these patients must become familiar
with tools to screen for these associated conditions. In the
future, treatments may become available that will not only
modify the course of these neuropsychological disorders but
also potentially modify the critical outcomes of COPD.
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