Current perspectives

Airway obstructive diseases in older adults: From detection

to treatment

Enrique Diaz-Guzman, MD, and David M. Mannino, MD  Lexington, Ky

Asthma and chronic obstructive pulmonary disease occur
commonly and may overlap among older adults. Smoking, air
pollution, and bronchial hyperresponsiveness are the main risk
factors. The treatment of these diseases in older adults does not
differ from the available guidelines but may be complicated by
the presence of comorbidities. Smoking cessation is essential for
smokers, and pulmonary rehabilitation must be considered
regardless of the age of the patient. (J Allergy Clin Immunol
2010;126:702-9.)
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All diseases run into one, old age.
—Ralph Waldo Emerson

Chronic obstructive pulmonary disease (COPD) is an impor-
tant cause of morbidity and mortality worldwide. The World
Health Organization estimates that COPD will become the fifth
most prevalent disease in the world and the fourth leading cause of
worldwide mortality by the year 2020."*

Considerable overlap exists between asthma and COPD, and
this overlap can be particularly challenging to disentangle in
elderly populations. Asthma, traditionally described as an allergic
disease that develops in childhood, is characterized by the
presence of reversible airflow obstruction. In contrast, COPD,
largely related to tobacco smoking, develops later in life and is
characterized by the presence of incompletely reversible or
irreversible airflow obstruction and accelerated lung function
decline. Although the clinical features of these diseases help us to
differentiate between them in most patients, the spectrum of
obstructive lung diseases seen in clinical practice is more
complex, particularly among the elderly, who may have compo-
nents of both diseases (Table I).

The growing burden of obstructive lung diseases appears to be
caused, at least in part, by the aging of the world’s population. The
World Health Organization estimates that between the years 2000

From the Division of Pulmonary, Sleep and Critical Care Medicine, University of
Kentucky.

Disclosure of potential conflict of interest: D. M. Mannino receives research support from
GlaxoSmithKline, Novartis, and AstraZeneca; has provided legal consultation/expert
witness testimony in cases related to cigarette smoking and COPD; and is a board
member of the COPD Foundation. E. Diaz-Guzman has declared that he has no conflict
of interest.

Received for publication April 22, 2010; revised July 7, 2010; accepted for publication
August 3, 2010.

Reprint requests: David M. Mannino, MD, Department of Preventive Medicine and En-
vironmental Health, University of Kentucky College of Public Health, 121 Washington
Ave, Lexington, KY 40536. E-mail: dmannino@uky.edu.

0091-6749/$36.00

© 2010 American Academy of Allergy, Asthma & Immunology

doi:10.1016/j.jaci.2010.08.022

702

Abbreviations used
BHR: Bronchial responsiveness
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with Tiotropium

and 2050, the proportion of persons over 65 years of age is
expected to more than double, representing up to 17% of the total
world population.® The definition of “older person” or “elderly”
is imprecise, although most developed world countries consider
the chronologic age between 60 to 65 years of age to define the
lower limit for an “older” adult.

The prevalence estimates of obstructive lung diseases in the
elderly is complicated by several sources of bias.* For example,
COPD prevalence increases with aging, with an estimated preva-
lence of 20% to 30% in patients >70 years of age.5 In the case of
asthma, the prevalence in the elderly is also high, with studies
showing asthma affecting >10% of patients >60 years of age.°

Our understanding of obstructive pulmonary diseases has
evolved in recent years. For example, we now recognize that
both asthma and COPD are characterized by lung function
changes, and evidence suggests they both share pathophysiologic
alterations similar to the natural aging process in the lungs,
including mechanisms of inflammation, cellular senescence, and
apoptosis (leading into irreversible airway disease).” It is not sur-
prising, then, to note that the morbidity and mortality of both
COPD and asthma increase with advancing age.

Despite a high prevalence, COPD remains underdiagnosed.
Moreover, the existence of overlap syndromes of asthma, COPD,
and other lung diseases in some patients complicates the ascer-
tainment of prevalence in the general population. It is likely that
current prevalence estimates largely underestimate the true
burden of both diseases, particularly in the elderly population.

This review summarizes the epidemiology and diagnosis of
COPD in older adults, with specific emphasis on common
features and differences between COPD and asthma, and provides
a brief overview of the different treatment strategies used in this
population.

DEFINITIONS

The definition COPD has evolved in the last decade. The
Global Initiative for Chronic Obstructive Lung Disease (GOLD)
defined COPD as a preventable disease with extrapulmonary
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TABLE I. Differentiating features of COPD and asthma
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COPD Asthma (early-onset) Asthma (late-onset) Overlap syndrome
Onset Mid life Early life 65 y or older May have history of asthma in early life
Risk factors Smoking Atopy, airway hyperresponsiveness Atopy, irritant exposures  Smoking, aging
Symptoms Slowly progressive Intermittent, worse at Intermittent, poor Slowly progressive

night/morning

Family history May be present Frequently present

FEV,/FVC ratio <70% >70%
FEV,% predicted <80% >80%
Bronchodilator response  Absent Present

perception of symptoms

May be present May be present

<70% <70%
<80% <80%
Present Absent

effects characterized by progressive airflow limitation that is not
fully reversible associated with an abnormal inflammatory
response.® This contrasts with the earlier definition of COPD
(American Thoracic Society) that required the presence of
chronic bronchitis (determined clinically) or emphysema
(determined pathologically) to confirm a diagnosis.

In clinical practice, the definition of COPD is not straightfor-
ward, particularly in older adults. For example, COPD includes a
heterogeneous group of clinical manifestations and diverse
disease phenotypes (ie, emphysema, chronic bronchitis), some-
times characterized by the presence of partially reversible airflow
obstruction, whereas long standing asthma often leads to airway
remodeling and partly irreversible airflow obstruction,” making
the differentiation between these 2 entities difficult clinically. In
addition, there can be overlap with other disease processes such
as bronchiectasis, bronchiolitis, interstitial lung disease, and
congestive heart failure.

SPIROMETRY IN OLDER ADULTS

Spirometry is necessary to establish the presence of airflow
obstruction and to classify the severity of the obstructive defect in
COPD. Guidelines for standardization and interpretation of
pulmonary function tests are widely available, and in the majority
of adult subjects, acceptable and repeatable spirometric maneu-
vers can be achieved. Nevertheless, several pitfalls must be
considered when performing and interpreting spirometry in the
elderly.

Interpretative problems

1. Studies have shown that “healthy” elderly subjects de-
velop physiological changes that resemble the presence
of airflow obstruction.'” Aging is associated with a decline
of forced vital capacity (FVC) and FEV, by 15 to 30 mL/y,
and the decline in FEV, often exceeds the reduction in
FVC, resulting in a decline in the predicted values and
lower limit of normal. Using a fixed cutoff value
(<70%), as is recommended by GOLD, potentially results
in overestimation and misclassification of obstructive lung
disease in older adults. The American Thoracic Society/
European Respiratory Society pulmonary function test in-
terpretation guidelines recommend that the lower limit of
the normal range for FEV|/FVC ratio, based on the fifth
percentile corrected for age, sex, height, and race, be
used to detect airflow obstruction.'! Conversely, though,
the prevalence and morbidity of obstructive lung diseases
increase with aging.

2. Use of inappropriate reference equations may result in
misclassification of disease: the majority of reference
equations used in older adults have been extrapolated
fron}ostudies that failed to include subjects >65 years of
age.

Technical barriers

1. Spirometry requires performance of unusual and athletic-
type breathing maneuvers. Older patients may find it diffi-
cult to perform these, and submaximal efforts may lead to
interpretation misclassification. Nevertheless, reports sug-
gest that 50% to 90% of older adults achieve standard
goals for test session quality.'*"?

2. Good quality testing from a elderly patient may require 20
to 30 minutes more than the time required for younger
subjects.'?

3. The minimum number of FVC maneuvers needed to
achieve consistent results is higher in older adults (up to
5-8 maneuvers required).'

4. Older patients have difficulty achieving end-of-test thresh-
olds and are frequently unable to exhale 20 seconds.'* For
this reason, some have advocated using slow vital capacity
maneuvers or the measurement of the FEV /forced expira-
tory volume in 6 seconds ratio to detect airflow obstruction.

EPIDEMIOLOGY
Disease burden

The prevalence of COPD in the general population increases with
age. The Burden of Obstructive Lung Disease initiative reported the
prevalence of COPD in different parts of the world (n = 9245). The
prevalence of GOLD-defined COPD stage II (FEV/FVC ratio
<0.70 and FEV; <80% of the predicted value) or higher was
11.8% for male and 8.5% for female subjects. The study also showed
an increased risk of COPD that approximately doubled for each 10-
year age increment over the age of 40 years.'® The prevalence was
higher in smokers than in nonsmokers and increased with the inten-
sity and duration of smoking. In a subgroup analysis of this study, the
highest prevalence of COPD was found in patients >70 years of age,
with a prevalence of 22.3% in men and 25% in women.'® Similarly,
a study in Sweden described an increase in prevalence from 17.1% at
61 to 62 years of age to 28.7% at 76 to 77 years of age.'” In a cohort
study of general adult population in Norway, the incidence of COPD
was highest in the oldest age cohort: among subjects age 60 to 74
years at baseline, 18.8% developed COPD during the study versus
9.6% for those age 45 to 59 years.18
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Studies have also investigated the prevalence of concurrent
asthma and COPD in the elderly. For example, a study that
analyzed 9131 patients age 40 to 64 from administrative Medicaid
databases showed that up to 16% of patients between 50 and 64
years of age had concurrent diagnosis of asthma and COPD." An
analysis of data from the Third National Health and Nutrition Ex-
amination Survey showed combinations of 2 of 3 obstructive lung
diseases (COPD, chronic bronchitis, and asthma) occurred among
21.2%, 31.4%, and 14.4% in subjects in the age groups 60 to 69
years, 70 to 79 years, and >80 years, respectively.’ A similar
study of data in the United Kingdom General Practice Research
Database reported combinations of 2 of the 3 conditions present
among 41.5%, 58.8%, and 65.5% of patients in the age groups
60 to 69 years, 70 to 79 years, and >80 years, respectively.21

Risk factors

Smoking. Exposure to tobacco smoke is the single most
important risk factor for COPD. In addition, smoking is a key
contributor to development of asthma. Active tobacco use is
associated with an accelerated lung function decline, increase
incidence of obstructive lung disease, and increases in morbidity
and mortality.22 Similarly, passive smoking has been associated
with airway hyperresponsiveness, allergic sensitization, and
development and exacerbation of asthma.”

In the elderly, a high proportion of patients with asthma smoke
despite a history of respiratory problems. For example, 1 study of
elderly (>65 years of age) patients with asthma in France found
that 56% of men and 10% of women described themselves as
smokers or exsmokers. Compared with younger patients with
asthma (18-34 years), older adults with asthma were more likely
to report a history of smoking (54% vs 34%) .24

Air pollution. Chronic exposure to elevated air pollution
levels is considered an important risk factor for an increase
incidence and prevalence of respiratory symptoms and is associ-
ated with exacerbations of obstructive lung diseases. Although
outdoor air pollution has not been directly linked to development
of COPD, studies have shown that outdoor air particles have
adverse effects on lung function and result in an increase rate of
COPD exacerbations, hospital admissions, and sick days as a
result of respiratory symptoms, particularly in the elderly.zs'27
Similarly, air pollutants are involved in promoting and exacerbat-
ing asthma. Studies have shown that exposure to ozone, sulfur
dioxide, and particulate matter is associated with increased use
of asthma medication and hospital admissions for asthma.?®%’
Although few epidemiologic studies have evaluated the role of
air pollution and asthma in the elderly, it is reasonable to assume
that elderly individuals with a history of exposure to air pollutants
may have an increased sensitivity to environmental triggers. For
example, a study in Hong Kong conducted questionnaire surveys
in subjects age >70 years over 2 time points (12 years apart). The
study found an increase in prevalence of self-reported or
physician-diagnosed emphysema for COPD attributed to environ-
mental factors and increasing air pollution.*”

Indoor air pollution may play a more important role in the older
population, because many older adults spend most of their time at
home. Biomass fuels and wood burning have been described as
causes of COPD in developing countries.®’’ A study in Italy
showed that the amount of indoor exposure to suspended particles
was associated to the occurrence of acute respiratory symptoms in
a group of older (>65 years) adults.*?

J ALLERGY CLIN IMMUNOL
OCTOBER 2010

Bronchial hyperresponsiveness. Asthma has been pro-
posed as a risk factor for development of COPD. A longitudinal
cohort study that included >3000 patients found that asthma was
associated with a 10-fold increased risk for developing COPD,
regardless of smoking history.33 On the other hand, bronchial
responsiveness (BHR) to methacholine and histamine has been
linked to accelerated lung decline and asthma.

Some studies have shown that BHR is associated with devel-
opment of COPD and predicts COPD mortality.***> The role of
BHR in the development of COPD is a matter of strong debate be-
cause it is unclear whether geometric airway narrowing associ-
ated with COPD is a cause or a consequence of BHR. Similarly,
the role of BHR as a risk factor for obstructive lung diseases in
the elderly has not been well studied, although reports have shown
that airway hyperresponsiveness may be more common than pre-
viously thought among older adults, with prevalence rates ranging
from 29% to 43%.%° It is unknown whether airway narrowing and
physiologic changes associated with normal lung aging may
explain the higher prevalence of BHR in the elderly.

CLINICAL MANIFESTATIONS AND DIAGNOSTIC
CHALLENGES

In clinical practice, differentiation of asthma and COPD is
based on the patient’s history and pulmonary function testing
(Table I). Nevertheless, many factors complicate establishing the
diagnosis among older adults. For example, it is known that
longstanding asthma can lead to airway remodeling and partly ir-
reversible airflow obstructiong; therefore, older adults with a his-
tory of asthma may develop clinical features suggestive of COPD.
A longitudinal study found that 16% of patients with asthma de-
veloped features consistent with irreversible airflow obstruction
after 20 to 30 years of follow-up.’” The presence of a normal
diffusing capacity for carbon monoxide (DLCO) can be useful
to differentiate patients with asthma from patients with COPD;
nevertheless, patients with asthma and a history of smoking
may also present with a reduced DLCO.®

Older adults with asthma are frequently divided in 2 groups:
patients with a history of longstanding asthma and patients who
develop late-onset asthma (age at diagnosis >65 years). Some
studies suggest that between 40% and 50% of all older adults with
asthma report a history of having a first attack after the age of 40
years.>** In contrast, COPD frequently becomes clinically ap-
parent in the sixth and seventh decades of life, although early-
onset COPD is seen, particularly in women with active smoking.

Patients with late-onset asthma tend to have higher baseline
FEV,, a more significant bronchodilator response, and less history
of atopy, in contrast with patients with longstanding asthma, who
tend to have less reversibility and more prominent atopic disease.*!
Classic symptoms of asthma, including dyspnea, chest tightness,
wheezing, or cough, are rarely helpful to establish a clinical diagno-
sis and distinguish between asthma and COPD among older adults.

There are several factors present in the elderly population that
may make the detection and evaluation of obstructive lung
diseases difficult. For example, advanced age is frequently
associated with cognitive decline and depression, features that
may preclude identification of clinical manifestations for several
years before establishing diagnosis. In addition, studies have
shown that the elderly have a sedentary lifestyle (individuals
spent most of their time at rest), therefore avoiding activities that
would be associated with respiratory symptoms.
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Moreover, older adults appear to have an altered perception of
dyspnea. Several studies have shown that older adults (60-83
years) are “poor perceivers” of bronchoconstriction and are less
aware of significant decreases in FEV, than younger individuals
after bronchoprovocation.“’43

Finally, older individuals frequently have comorbid conditions
(such as congestive heart failure, chronic aspiration, gastroe-
sophageal reflux, and so forth) and may use medications that
mask or trigger the presence of respiratory symptoms, contrib-
uting to underdiagnosis or misdiagnosis of the obstructive lung
defect.

TREATMENT

The management of COPD in older adults is similar to that in
the general adult population. The goals of therapy include
controlling exposure to risk factors, symptom control, improve-
ment of quality of life, limiting lung function decline, prevention
of exacerbations, and decreasing mortality. Nevertheless, clini-
cians may be faced with unique challenges when treating elderly
patients with COPD, including the following:

1. The presence of comorbidities, such as glaucoma, cardiac
disease, or osteoporosis, is highly prevalent and compli-
cates the use of commonly prescribed drugs.

2. Frequent use of multiple medications increases the risk for
drug interactions.

3. A high prevalence of depression and other psychosocial
factors interferes with treatment adherence and evaluation
of treatment response.

4. Studies suggest that aging results in an impaired broncho-
dilator response because of an altered 3,-adrenoceptor re-
sponsiveness in patients with COPD and asthma.**

Smoking cessation

Among all the therapeutic interventions used in COPD, smok-
ing cessation is the only one that alters the natural course of
COPD by slowing the rate of decline in lung function, improving
quality of life, and reducing mortality.**® Although smoking
cessation is more beneficial when achieved in early stages of
the disease, 1 study showed that even those who quit later in
life (65 years of age or older) gained benefits (men gained 1.4-
2.0 years of life; women gained 2.7-3.7 years).*’

Smoking cessation frequently requires a multidisciplinary
approach that includes physician counseling and behavioral and
pharmacological therapy. Unfortunately, the rates of smoking
cessation attempts appear to be the lowest among older adults,
despite the fact that studies have shown that elderly patients
achieve sustained abstinence rates comparable to the general
population.48 Traditional agents used for smoking cessation
(nicotine replacement therapy, bupropion, and varenicline)
have been safely and successfully used in older patients.48
The use of varenicline has been associated with the highest
sustained abstinence rate; nevertheless, recent reports suggest
that this medication may be associated with exacerbation of
underlying psychiatric disorders and increased suicidal idea-
tion.*” Although there are no studies specifically addressing
these problems in the elderly, varenicline must be used with
caution given the high prevalence of depression among older
adults.
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Pulmonary rehabilitation

Older adults with COPD frequently adopt a sedentary lifestyle
that results in physical deconditioning and muscle weakness.
Pulmonary rehabilitation represents a multidisciplinary interven-
tion that consists of lower-extremity and upper-extremity exercise
conditioning, breathing retraining, education, and psychosocial
support aimed to break this cycle of inactivity and deconditioning.
Although pulmonary rehabilitation does not directly improve
lung mechanics or gas exchange, implementation of pulmonary
rehabilitation has been associated with decreased dyspnea,
improved health-related quality of life, fewer days of hospitali-
zation, and decreased health care use.”

A number of studies have investigated the effects of pulmonary
rehabilitation in the elderly population. For example, 1 study
compared the effects of a 2-week inpatient rehabilitation program
between patients 65 to 74 years and patients >75 years and found
similar improvements in exercise capacity, dyspnea, or health-
related quality of life.’! Another study showed that although
inpatient pulmonary rehabilitation was associated with greater
improvements in walk distance in patients <60 years of age,
pulmonary rehabilitation was well tolerated in older adults and re-
sulted in significant improvements in functional capacity among
elderly patients (including patients >80 years of age).>> Finally,
outpatient pulmonary rehabilitation has also been associated
with significant improvements in walk distance and lung function
irrespective of age.>

Pharmacologic treatment

Bronchodilator therapy. These agents are considered first-
line treatment for COPD. Bronchodilators produce smooth mus-
cle relaxation resulting in improved airflow obstruction, reduction
in symptoms, improved exercise tolerance, and decrease in the
frequency and severity of exacerbations. Despite these beneficial
effects, bronchodilators do not affect the rate of decline in lung
function (FEV,) or survival.

Bo-Adrenergic therapy. The GOLD guidelines recommend
the use of short acting 3,-adrenergic agents (<6 hours) for symp-
tomatic management of patients with COPD with all spectra of se-
verity.® Long-acting B,-agonist agents (LABAs) have longer
duration of action (=12 hours), and compared with placebo, these
agents have been associated with a reduction in severe COPD
exacerbations.>* Nevertheless, a recent large multicenter study
comparing salmeterol to placebo in patients with asthma found
a trend toward more asthma-related deaths and prompted a black
box warning issued by the US Food and Drug Administration ad-
vising against use of LABA as first-line therapy for asthma.”
Finally, although adverse effects (ie, tachycardia, tremors, leg
cramps, hypokalemia) of 3,-agonist therapy may be more prom-
inent in the elderly, previous studies have not found an increase in
cardiovascular adverse effects associated with the use of LABA
therapy, and a recent meta-analysis found a reduced risk for
all-cause mortality compared with placebo.54

Anticholinergic agents. These agents antagonize the mus-
carinic receptors, resulting in relaxation of bronchial smooth
muscle tone and decreased mucus production. Two inhaled
anticholinergic agents are commonly used in the United States:
ipratropium bromide (short-acting) and tiotropium bromide
(long-acting). In patients with COPD, use of tiotropium is
preferred to ipratropium bromide because studies have shown
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that tiotropium use results in a more significant improvement in
lung function, reduction in frequency of COPD exacerbations,
and reduced use of rescue medications.’® Moreover, tiotropium
bromide appears to have superior bronchodilator effects
compared with LABA agents in patients with COPD.”’

Use of anticholinergic therapy is associated with common side
effects among older individuals, such as dry mouth, cough, and
worsening of narrow-angle glaucoma. In addition, patients with a
history of prostate hypertrophy may develop severe urinary
retention.

Importantly, the use of anticholinergic therapy has been
associated recently with an increased risk of cardiovascular
morbidity and mortality in some but not all studies. For example,
a study that included >10,000 patients, the majority of whom were
older than 60 years, found a nonsignificant trend toward increased
hospitalization ~associated ~with myocardial infarction.”®
Similarly, a meta-analysis that included >14,000 patients with
COPD found an increased risk for cardiovascular death, myocar-
dial infarction, and stroke associated with inhaled
anticholinergics.sg

In contrast, the Understanding Potential Long-Term Impacts on
Function with Tiotropium (UPLIFT) study randomized approx-
imately 6000 patients to either tiotropium or placebo in addition
to other, unrestricted respiratory medications for 4 years. Signif-
icantly lower rates of cardiac adverse events (relative risk, 0.84)
and cardiac-related mortality (hazard ratio, 0.86) were observed
in the tiotropium group.®® In addition, the same group of investi-
gators performed an analysis of 30 trials (including the UPLIFT
data) that included 19,545 patients with moderate to severe
COPD who were randomized to tiotropium or placebo. The au-
thors found no increase in all-cause mortality, cardiovascular
mortality, or cardiovascular events in the tiotropium group.61

Inhaled corticosteroids. Inhaled corticosteroids (ICSs)
have a profound effect suppressing airway inflammation and
represent the cornerstone of therapy in asthma. In contrast, the
role for ICSs in the treatment of stable COPD is less clear, despite
the finding that multiple studies have shown that these agents play
a key role in the prevention and management of COPD exacer-
bations. In older individuals, ICSs play an important role, because
many patients are at risk for development of exacerbations, and
the coexistence of asthma and COPD appears to be common.
Nevertheless, in this age group, the use of ICSs is also sometimes
debated because of concerns of increased risk for systemic side
effects such as senile cataracts, bone density loss, or pneumonia.

Beneficial effects of ICSs in COPD

Lung function decline. Large studies have examined the
effects of ICSs on lung function in patients with COPD. The
Inhaled Steroids in Obstructive Lung Disease (ISOLDE) study,
the Lung Health Study II, the Copenhagen City Heart Study, and
the European Respiratory Society Study on COPD failed to
demonstrate an effect of ICSs on lung function over time.
Similarly, a large meta-analysis that included almost 50 random-
ized control trials and more than 13,000 patients showed that ICSs
were not associated with a reduction in FEV, decline or improve-
ment in mortality.®? In contrast, another meta-analysis that in-
cluded 8 studies (3715 patients) found a slight reduction (10
mL/y) in FEV, decline compared with placebo.63 A more recent
study, the Toward a Revolution in COPD Health (TORCH) trial,
randomly assigned 6112 patients with moderate to severe COPD
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to 1 of 4 arms of treatment: LABA (salmeterol), inhaled steroid
(fluticasone), combination therapy (salmeterol plus fluticasone),
or placebo. All active treatments slowed the lung function decline
compared with placebo, and treatment with fluticasone for 3 years
resulted in reduced FEV, decline (42 vs 55 mL).**

Prevention of exacerbations. A significant number of
trials have showed that the daily use of ICSs is associated with a
reduction in the frequency of COPD exacerbation and improve-
ment in quality-of-life scores. For example, the ISOLDE study
showed that the use of fluticasone significantly reduced the
number of exacerbations in patients with severe COPD.® Simi-
larly, another prospective randomized trial compared triamcino-
lone with placebo and found a reduction in the number of
exacerbations (28.2 per 100 person-years vs 21.1 per 100
person-years).°® In addition, 3 meta-analyses concurred that
treatment with ICSs (6-18 months of therapy) in patients with
moderate to severe COPD results in a substantial reduction in
the number of COPD exacerbations.®*%7-

On the basis of these recent results, the GOLD guidelines
recommend use of ICSs in patients with FEV| <50% and history
of recurrent exacerbations (3 in the last 3 years),8 whereas the
American Thoracic Society/European Respiratory Society guide-
lines recommend use of ICSs in patients with FEV| <50% and use
of oral corticosteroids or oral antibiotics at least once within the
last year.*

Mortality. The use of ICSs has not been consistently asso-
ciated with improved mortality. For example, 2 reports have
suggested a possible mortality risk reduction: a study that
included data from 7 randomized control trials reported a reduced
mortality risk (HR, 0.75) compared with placebo,”” whereas a
meta-analysis showed improved survival in a subset of patients
with severe and very severe COPD (HR, 0.66).68 Nevertheless,
these results have not been duplicated in most longitudinal
prospective studies, and a large a meta-analysis that included
more than 14,000 patients (including the TORCH trial) showed
that the use of ICSs has no effects on mortality.”'

Side effects

The use of ICSs has been associated with common side effects
such as oropharyngeal candidiasis and skin bruising. A common
concern in elderly individuals is the development of cataracts.
The relation between ICSs and development of cataracts is
particularly difficult to evaluate in older adults because many
patients have a history of concomitant use of oral steroids. For
example, a meta-analysis reported that subcapsular cataracts were
more common among patients receiving ICSs, although a more
recent randomized trial did not confirm this association.””

Another common concern is related to the development of
osteopenia and osteoporosis. Loss of bone mineral density is of
particular concern in older adults with COPD, who may have
underlying osteopenia and high prevalence of vitamin D defi-
ciency.73 Nevertheless, the evidence to support the effects of ICSs
on mineral density is controversial. For example, a randomized
trial demonstrated that lumbar spine and femur bone density
were decreased among patients who received ICS therapy,
whereas another study failed to confirm these findings.”*
A recent meta-analysis included 3 studies that reported ICSs
were not associated with an increased risk of bone fractures.”’
Currently, the presence of osteoporosis or osteopenia does not
represent a contraindication for the use of ICSs, although
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physicians should perform appropriate evaluations to determine
bone density status and consider supplementation with calcium
and vitamin D as necessary.74

Finally, an area of current controversy is related to the
association of ICSs with the risk of pneumonia. A meta-analysis
that included more than 10,000 patients reported an increased risk
for development of pneumonia among patients who were treated
with ICSs (relative risk, 1.34; P = .03).71 Another meta-analysis
that included 17,000 patients also found an increased risk of pneu-
monia (RR, 1.60).”° These findings have prompted some authors
to suggest that ICSs should not be used alone but rather in combi-
nation with a LABA agent in patients with COPD.”®

Oxygen

In patients with COPD, 2 large multicenter trials, the Nocturnal
Oxygen Therapy Trial (NOTT) and the Medical Research Coun-
cil (MRC) trial, showed that in patients with COPD who have a
resting Pao, <55 mmHg on room air, the use of oxygen therapy for
at least 15 hours daily improves survival, exercise tolerance,
sleep, and cognitive function.”’” Nevertheless, other studies that
included patients with less severe hypoxemia did not find an effect
on survival,”® and questions remain about the benefits of oxygen
therapy in patients with mild hypoxemia or nocturnal desatura-
tion. A multicenter randomized control trial (The Long-Term
Oxygen Treatment Trial [LOTT]) is currently underway to deter-
mine the effectiveness of supplemental oxygen therapy for people
with COPD mild hypoxemia at rest and desaturation on exercise.

Vitamin D

Vitamin D is a fat-soluble hormone whose main biological
effect is to regulate calcium and phosphate homeostasis. In
addition, vitamin D has pleiotropic actions in other systems in the
body. In patients with COPD, some of these extracalcemic effects
may be of particular importance: antimicrobial and immunomod-
ulatory effects, regulation of skeletal muscle function, and
regulation of proliferation, differentiation, and apoptosis of
different cell types such as extracellular matrix in lung tissue.’*
Several factors commonly present in elderly patients, such as
poor diet, sedentary life style, lack of sun exposure, and poor mus-
cle mass, favor the development of vitamin D deficiency. As a
consequence, vitamin D deficiency is highly prevalent among in
this population of patients, with several studies reporting that
40% to 100% of the elderly in the United States and Europe are
mildly or severely vitamin D-deficient.” Few studies have re-
viewed the relation between vitamin D levels and lung function.
For example, spirometry data from the NHANES III study sug-
gested that low levels of 25-hydroxyvitamin D strongly correlated
with lower pulmonary function.®® These findings have prompted
some to hypothesize that vitamin D deficiency may play a role in
the pathophysiology and natural history of COPD. Nevertheless,
no other survey or large study has investigated or confirmed this
possible association. Currently, vitamin D supplementation is rec-
ommended for patients with COPD with or at risk for osteopenia
and osteoporosis. More studies are needed to investigate the
therapeutic benefits of vitamin D supplementation beyond bone
and calcium homeostasis in patients with COPD.

The prevalence of asthma and COPD continues to increase
worldwide. Evidence suggests that both diseases are underesti-
mated and underdiagnosed. These 2 diseases share many risk
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factors and clinical manifestations and may be difficult to differ-
entiate among older adults. Physiologic changes associated with
aging and overlapping features of irreversible airflow limitation
with variable airflow obstruction present a unique diagnostic chal-
lenge for the clinician, who in some instances may be unable to
establish a diagnosis. International efforts are needed to increase
awareness of the frequency and burden of these 2 diseases in the
elderly. Standardization of definitions used to ascertain the pres-
ence of obstructive lung diseases are needed to improve our un-
derstanding of the real impact of these disorders in the aging
population. Finally, to evaluate the real efficacy of pharmacologic
agents commonly used for asthma and COPD in this population, it
is key to include subjects with history of smoking or presence of
overlapping syndromes in randomized clinical trials.
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