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Background: The clinical characteristics of elderly subjects with ␣1-antitrypsin deficiency
(AATD)-associated COPD have not been described.
Methods: The clinical, demographic, health-related quality of life (HRQoL) characteristics and 1-year
exacerbation rates of 275 subjects with AATD and COPD receiving augmentation therapy aged > 59
years (mean [ⴞ SD] age, 66.3 ⴞ 5.7 years) were compared to those of 354 subjects aged 50 to 59 years
(mean age, 54.3 ⴞ 2.8 years) and 293 subjects < 50 years (mean age, 43.9 ⴞ 3.8 years).
Results: Older subjects received diagnoses later in life (mean age at diagnosis, 55.0 ⴞ 8.5 years) and
had a longer diagnostic delay (mean age at diagnosis, 12.9 ⴞ 14.3 years) than subjects in the other two
age groups. Although the proportion of lifetime nonsmokers was higher in the older group, the
majority (64%) had significant tobacco exposure but with a longer interval of tobacco abstinence. The
mean FEV1 values (n ⴝ 641) were similar between the three age groups, suggesting a slower disease
progression in the oldest group. Subjects in the older group were less symptomatic, had less
concomitant asthma, and had significantly better scores in most domains of two HRQoL instruments.
During follow-up, older subjects had fewer acute exacerbations.
Conclusions: Subjects with AATD-associated COPD who reach an older age exhibit a more indolent
clinical course than younger affected individuals, possibly related in part to differences in tobacco
exposure. This finding supports current guidelines that recommend screening of all patients with
COPD for AATD, regardless of their age and prior smoking history.
(CHEST 2009; 135:600 – 608)
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Abbreviations: AATD ⫽ ␣1-antitrypsin deficiency; HRQoL ⫽ health-related quality of life; SF-36 ⫽ Medical Outcomes
Study 36-item short form; SGRQ ⫽ St. George respiratory questionnaire

1-antitrypsin deficiency (AATD) is a well
A lpha
recognized genetic disorder that predisposes affected individuals to develop early-onset COPD.
Susceptible subjects usually receive a diagnosis of
obstructive lung disease at a mean age of 44 to 45
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toms.1,2 Symptomatic AATD has been associated with
a marked reduction in life expectancy, with reported
estimates of cumulative probability of survival to age 50
years of 52% and to age 60 years of 16%.3,4
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ment of symptomatic lung disease and a shortened
life expectancy. For example, the median age at
death for smokers with AATD was estimated to be
approximately 40 years and approximately 65 years
for those who have never smoked.4 Because of these
and other studies, clinicians appropriately consider
screening young subjects with obstructive lung disease for AATD to institute early effective interventions, such as education, smoking cessation, and, in
some cases, specific augmentation therapy with purified ␣1-antitrypsin.1
Variability in the rate of lung function decline among
symptomatic individuals with AATD occurs,5 and subjects who experience slower lung function decline can
be expected to have a delayed onset of symptoms.
Delayed diagnosis of AATD in individuals with COPD
older than 60 years has been the subject of case
reports,6,7 but it is likely that due to a slower disease
progression, many remain undiagnosed in this age
group. Since the demographic and clinical features of
individuals with symptomatic AATD who live beyond
the age of 60 have not been described previously, we
analyzed age-associated differences in a large cohort of
subjects with symptomatic AATD.

Materials and Methods
The study comprised 1,062 members of AlphaNet, a not-forprofit health management company that coordinates services for
patients with AATD in the United States (including the organization and distribution of augmentation therapy) who consent to
participate in a disease management program. The data analyzed
here correspond to the clinical outcomes recorded during a
pre-intervention 12-month control period. For the study, coordinators (all subjects with AATD employed by AlphaNet) were
trained by the investigators to participate in the enrollment
process and perform follow-up surveys for the study. Given that
participants resided throughout the United States, the enrollment process was as follows: AlphaNet members who expressed
an initial interest in the study received by mail a package with
study details and an informed consent form. In a follow-up
telephone call, the coordinators reviewed the study processes and
the consent form in detail with potential participants. After this,
subjects who agreed to participate mailed their signed informed
consent forms directly to the investigators for review and official
enrollment in the study. The study and enrollment process was
approved by the University of Miami Institutional Review Board.
Study Procedures
Because study participants were distributed throughout the
United States, clinical and demographic data were collected
through telephone interviews using standardized questionnaires.
Data regarding disease exacerbations and health-care resource
utilization were collected on a monthly basis by trained AlphaNet
coordinators, while disease-specific health-related quality of life
(HRQoL) data were collected by experienced surveyors (Qessential Medical Market Research LLC; Exeter, NH) unaware of the
results of the other surveys. HRQoL was measured with the
disease-specific St. George respiratory questionnaire (SGRQ) at
www.chestjournal.org

0, 6, and 12 months of enrollment,8 and the generic Medical
Outcomes Study 36-item short form (SF-36) questionnaire at
study entry.9 Collection of HRQoL information using these
questionnaires via telephone has been described previously.10,11
Results were entered directly at the time of collection into a
secure database via an encrypted web-based front end. All
surveys were administered between February 2003 and July
2004. In addition, all participants were asked to provide a copy of
their genotype/phenotype and antitrypsin level at the time of
diagnosis, and a copy of their most recent spirometry result, if
performed during the study year, to be utilized for COPD staging
according to the criteria of the Global Initiative for COPD.12
Measurement of HRQoL
SGRQ domains were scored from 0 (best) to 100 (worst). The
SF-36 domains were normalized to the general 1998 United
States population on a scale of 0 (worst) to 100 (best), with 50
being the general population mean and SD ⫽ 10.13
Exacerbations
Exacerbations were defined using the criteria of an expert
panel consensus criteria, which was based on medication use and
health-care resource utilization.14 In brief, exacerbations were
defined as a sustained worsening of patient condition from the
stable state and beyond normal day-to-day variation, that was
acute in onset and necessitated a change in regular medication.
By this criteria, an exacerbation was categorized as mild if it could
be managed in the normal environment with an increase in the
usual medication, moderate if it needed additional medical
assistance (physician or emergency department visit), and severe
if it required hospitalization. Duration of exacerbations was
recorded at each monthly questionnaire and used to separate
exacerbations that occurred in consecutive months.
Statistical Analysis
The analysis included a cross-sectional analysis of baseline
characteristics and a prospective analysis of exacerbations,
HRQoL change, and healthcare resource utilization. In order to
analyze the characteristics of subjects older than 60 years included in the cohort, subjects were divided into the following
three age groups: ⬍ 50 years (n ⫽ 293), 50 to 59 years (n ⫽ 354),
and ⬎ 59 years (n ⫽ 275). Although, differences in measured
outcomes were still detected when other age cut-points were
used (not shown), this division was arbitrarily chosen to have
approximately equal sized age groups. Data were analyzed using
statistical software (SAS, version 9.13; SAS Institute; Cary, NC).
The 2 test was used to compare proportions, and the Student t
test and analysis of variance with Bonferroni corrections were
used to compare quantitative variables between the groups.
Variables that did not have a normal distribution were compared
with the Mann-Whitney U test. The repeat measurement mixed
models was employed to compare the changes in HRQoL within
and between age groups. All tests were performed two-sided with
a significance level of 5%.

Results
Of the 1,062 participants who were enrolled in the
study, 34 patients were excluded because of lung
transplantation at study entry. During follow-up, 15
patients were excluded because of new lung transCHEST / 135 / 3 / MARCH, 2009
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plant during the study period, 10 patients withdrew
from the study, 6 patients were unavailable for
follow-up, and 19 patients died. Subjects not receiving
augmentation therapy (n ⫽ 42) and with incomplete
monthly data collection (n ⫽ 14) were excluded from
the analysis. Thus, the current analysis of age-related
differences in clinical outcomes included 922 subjects
receiving augmentation therapy who completed the
baseline and HRQoL surveys and all monthly followups for 1 year. The median age of participants was 54
years (range, 34 to 84 years).
Differences in Demographics and Smoking History
The only significant demographic differences observed between age groups were in the proportion of
subjects living with children, currently employed,
and exposed to tobacco (Table 1). Only a minority of
the entire cohort (0.7%) reported current smoking.
The proportion of lifetime nonsmokers increased
with age and was significantly higher in the older

group than in the other two groups. Nevertheless,
the majority of subjects in all age groups had a
significant history of tobacco use. Among former
smokers, tobacco exposure was similar in the three
groups; however, subjects in the older group had
stopped smoking for a significantly longer interval.
Differences in Diagnostic Experience
Older subjects were diagnosed with AATD at a
significantly older age and had a longer diagnostic
delay (symptom onset to diagnosis interval) than
subjects in the other two age groups (Table 1). No
differences were noted by ascertainment status.
Differences in Clinical Features
The major clinical differences among the three
age groups are summarized in Table 2. Overall,
younger subjects tended to be more symptomatic
than older subjects. Of significance, a diagnosis of

Table 1—Baseline Characteristics According to Age Groups*
Age Groups
Characteristics
Demographics
Age, yr
Male gender
White race
Lives with partner
Lives with children
Employed
Yearly family income
⬍ $40,000
$40,000–$80,000
⬎ $80,000
Ever smoked
Smoker characteristics
Total pack-yr
Age started smoking
Age stopped smoking
Quit to study interval
History of environmental exposure㛳
Diagnostic experience
Age at diagnosis, yr
Symptom to diagnosis interval, yr
Physicians seen before diagnosis, No.
Symptom onset to study interval, yr
Diagnosis to study interval, yr
Time on augmentation therapy, yr
Ascertainment status
Index case
Nonindex case

All
(n ⫽ 922)

⬍ 50 yr
(n ⫽ 293)

50–59 yr
(n ⫽ 354)

⬎ 59 yr
(n ⫽ 275)

p Value

54.5 ⫾ 9.6
52.6
99.1
73.5
19.7
34.4

43.9 ⫾ 3.8
50.2
98.6
68.3
43.7
44.9

54.3 ⫾ 2.8
51.9
99.7
74.7
11.9
40.1

66.3 ⫾ 5.7
56.4
98.9
77.2
3.7
15.4

0.41
0.43
0.09
⬍ 0.001†‡
⬍ 0.001†

46.8
33.9
19.3
82.1

49.5
33.3
17.2
93.1

43.3
33.8
22.9
86.5

48.8
34.9
16.3
64.3

⬍ 0.001†‡

23.5 ⫾ 14.8
17.5 ⫾ 4.2
37.7 ⫾ 8.7
14.6 ⫾ 10
23.2

21.4 ⫾ 12.2
16.4 ⫾ 3.5
35.7 ⫾ 5.5
8.0 ⫾ 5.5
25.5

24.4 ⫾ 15.9
18.0 ⫾ 4.0
38.9 ⫾ 7.3
15.1 ⫾ 7.7
24.8

23.6 ⫾ 16.6
18.6 ⫾ 5.3
40.5 ⫾ 10.5
24.8 ⫾ 11.1
18.5

0.76
⬍ 0.001§
⬍ 0.001†‡
⬍ 0.001†‡
0.2

45.5 ⫾ 9.5
8.3 ⫾ 11.1
2.6 ⫾ 2.2
17.4 ⫾ 12.4
8.9 ⫾ 6.2
6.6 ⫾ 4.3

37.8 ⫾ 5.3
7.8 ⫾ 9.1
2.5 ⫾ 1.9
13.1 ⫾ 9.7
6.3 ⫾ 4.6
4.8 ⫾ 3.6

45.0 ⫾ 6.3
8.3 ⫾ 9.4
2.5 ⫾ 2.1
16.7 ⫾ 10.5
9.4 ⫾ 6.0
6.9 ⫾ 4.3

55.0 ⫾ 8.5
12.9 ⫾ 14.3
2.6 ⫾ 2.3
23.3 ⫾ 15.3
11.4 ⫾ 7.0
7.7 ⫾ 4.6

⬍ 0.001†‡
⬍ 0.001†
0.75
⬍ 0.001†‡
⬍ 0.001†‡
⬍ 0.001†‡

85.3
14.7

85.3
14.7

85.1
14.9

85.5
14.5

0.71

0.09

*Values are given as the mean ⫾ SD or %, unless otherwise indicated.
†Significant difference between the group ⬎ 59 years of age and each of the two other age groups.
‡Significant difference between the groups 50 to 59 years of age and ⬍ 50 years of age.
§Significant difference between the group ⬍ 50 years of age and each of the two other age groups.
㛳Exposure to biological dust, diesel smoke, mineral dust, metal fumes, or combustion products.
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Table 2—Clinical Features Reported According to Age Groups*
Age Groups
Variables
Pulmonary diagnoses
COPD, chronic bronchitis,
or emphysema
Chronic bronchitis†
Asthma
Bronchiectasis
Nonpulmonary diagnoses
Allergic diseases
Hypertension
Arthritic symptoms
Vascular disease (stroke,
aneurysms)
Peptic ulcer disease
Diabetes
Symptomatic coronary artery
disease
Renal disease
Common symptoms
Chronic cough
Chronic wheezing/chest
tightness
Dyspnea at moderate/severe
exertion
Dyspnea at rest/mild
exertion
Frequent awakenings due to
respiratory problems
Frequently awakes feeling
unrested
Feels fatigued most of the
day
Limited activities due to
dyspnea
Unable to work for a living
due to pulmonary
condition
Exacerbations in prior 12 mo
Spirometry¶
FEV1
L
% predicted
GOLD stage
I/II
III
IV

All
100

⬍ 50 yr
100

50–59 yr
100

⬎ 59 yr

p Value

100

NA

28.5
49.6
7.3

29.7
54.3
4.5

29.2
50.3
8.8

26.6
43.0
8.4

0.69
0.03‡
0.08

64.4
37.6
12.6
7.2

67.3
25.6
7.5
6.5

65.8
39.7
13.8
5.2

59.7
46.6
16.5
10.6

0.22
⬍ 0.001‡
0.02‡§
0.06

6.9
5.9
5.8

7.5
5.0
1.0

7.5
5.2
3.4

5.8
7.7
13.6

0.7
0.4
⬍ 0.001‡

4.9

4.5

3.7

6.8

0.3

23.6
48.1

25.9
57.5

22.8
46.6

22.0
39.5

0.2
⬍ 0.001‡§

59.2

53.1

53.0

61.8

0.11

40.6

40.8

41.9

32.2

0.09

26.7

36.4

24.5

18.2

⬍ 0.001‡§

63.5

71.8

62.0

55.8

⬍ 0.001‡§

67.35

70.6

67.0

63.8

0.22

65.1

70.1

63.2

62.1

0.19

54.5

51.7

55.2

57.0

⬍ 0.001‡

3.1 ⫾ 2

3.6 ⫾ 2

3.05 ⫾ 2

2.74 ⫾ 2

1.2 ⫾ 0.6 (0.29–3.48)
37.5 ⫾ 19 (10–76)

1.2 ⫾ 0.9 (0.29–2.66)
1.2 ⫾ 0.7 (0.32–3.31) 1.1 ⫾ 0.6 (0.37–3.48)
33.1 ⫾ 15.3 (10–69)
37.4 ⫾ 18.3 (12–76)
38.6 ⫾ 16 (13–75)

19.6
24.9
55.5

13.8
22.1
64.1

21.9
21.6
56.5

21.6
31.9
46.5

0.001㛳

0.9
0.02㛳
0.11

*Values are given as the mean ⫾ SD (range) or %, unless otherwise indicated. NA ⫽ not available.
†Sputum production at least 3 mo a year for at least 2 consecutive years.
‡Significant difference between the group ⬎ 59 years of age and each of the two other age groups.
§Significant difference between the group 50 to 59 years of age and the group ⬍ 50 years of age.
㛳Significant difference between the group ⬍ 50 years of age and each of the two other age groups.
¶A total of 641 subjects who had spirometry during the study period.

asthma was reported more often in the younger group.
As expected, subjects ⬎ 50 years in age reported more
nonpulmonary comorbid conditions.
There were no major differences in the long-term
respiratory medications used (not shown). Older subjects were more likely to be receiving oxygen therapy
www.chestjournal.org

(40.1% in the younger group, 49.7% in the intermediate group, and 60.1% in the older group, p ⫽ 0.01). No
major differences were noted in regular exercise habits
between the groups (not shown).
The majority of participants had a spirometry
performed during the study year (n ⫽ 641,
CHEST / 135 / 3 / MARCH, 2009
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Figure 1. Lung function among age groups according to smoking status (n ⫽ 641). Top, A: absolute FEV1
values (L). Bottom, B: age-adjusted FEV1 percent predicted. All values are expressed as the mean ⫾ SD.
* ⫽ p ⬍ 0.05 for differences between the oldest and youngest age groups.

69.5%). There were no clinical or demographic
differences between subjects who had spirometry
vs those who did not (not shown). Overall, no
differences were noted among the three age
groups in absolute FEV1 values, but older subjects
were categorized as having significantly milder
disease based on age-adjusted FEV1 percentage
(Fig 1). Nonsmokers had better lung function
values than former smokers (p ⬍ 0.002). Among nonsmokers, FEV1 values were significantly lower in the
older group.
Baseline HRQoL scores are shown in Figure 2.
Compared with the younger group, older subjects had
604

significantly better HRQoL scores, in particular in the
total, impacts, and symptom domains of the SGRQ (Fig
2, left, A), and the mental heath, role emotional, social
function, and general health domains of the SF-36 (Fig
2, right, B). In the most impaired physical domains
(activity domain of the SGRQ, and the physical function and role-physical domains of the SF-36), all age
groups were affected equally.
Differences in Clinical Outcomes During a
12-Month Follow-up
HRQoL: During the study year, two subsequent
SGRQ questionnaires were obtained at 6 and 12
Original Research

Figure 2. Baseline HRQoL scores given as the mean ⫾ SD. Left, A: SGRQ. Right, B: SF-36 survey.
Value of 50 represents the mean of the general population and each 10-point change represents 1 SD.
* ⫽ p ⬍ 0.05 between the youngest (⬍ 50 years) and the oldest (⬎ 59 years) groups. PCS ⫽ physical
component summary; MCS ⫽ mental component summary; PF ⫽ physical functioning; RP ⫽ rolephysical; BP ⫽ bodily pain; GH ⫽ general health; VT ⫽ vitality; SF ⫽ social function; RE ⫽ roleemotional; MH ⫽ mental health.

months, and all showed that the older group had
better HRQoL (Fig 3). The SGRQ total score did
not change by a magnitude that was considered
clinically significant (a 4-point magnitude) in any of
the three age groups.15 In the Activity domain, the
most severely affected domain, only the oldest group
showed a trend toward improvement over time.
Exacerbation Rates: Our cohort experienced a
total of 2,268 exacerbations with a mean of
2.45 ⫾ 1.3 exacerbations per subject during the
study year, the majority of which were of moderate
severity. Similar to the past exacerbation frequency
recalled by subjects (Table 2), in the prospective
follow-up, subjects in the older group had a lower
rate of total exacerbations compared with the other
two age groups (Fig 4, top, A). There were no
differences observed in the overall mean duration of
exacerbations between age groups (Fig 4, bottom, B).
However, severe exacerbations in older subjects
lasted longer than severe exacerbations in the youngest group (23.3 vs 15.9 days, respectively; p ⬍ 0.05).
Health-Care Resource Utilization: No differences
were observed in the rate of emergency department
visits, unscheduled physician visits, and hospitalizations among the three age groups during follow-up
(Table 3).
Discussion
Our study shows that individuals with symptomatic
AATD-associated COPD who reach the age of 60
years or more, represent a group with particular
clinical characteristics. These older individuals have
less symptomatic AATD, experience fewer acute
disease exacerbations and have better HRQoL scores
www.chestjournal.org

than younger individuals affected with AATD. Due
to an apparent slower decline in lung function, the
older individuals experience a longer diagnostic delay and receive a diagnosis later in life. These
observations complement studies showing variability
in lung function decline rates in subjects with AATD.
Wencker et al5 described the term rapid and slow
decliners; the rapid decliners exhibit the most significant improvements with IV augmentation therapy.
Since rapid decliners are likely the ones with shortened life expectancy, subjects in the older group
represent a select group of individuals with more
indolent but still symptomatic disease (survivors).
Unfortunately, the true prevalence of slow decliners
is unknown since the diagnosis of AATD is likely to
be missed in these subjects in view of their less
aggressive clinical presentation.
Prior studies have noted that differences in pulmonary involvement and life expectancy with AATD
depend on how the diagnosis was ascertained.4,16
Ascertainment differences were not observed between
the three age groups of our cohort. The major clinical
determinant likely to explain the age-associated differences that we observed was the amount of tobacco
exposure. Several observations have identified tobacco smoke exposure as the most important factor
for the development of pulmonary involvement in
AATD.4,17–23 Our findings complement these observations by showing that lower tobacco exposure is
associated with slower disease progression and
milder COPD-centered outcomes. In the older
group, the proportion of lifetime nonsmokers was
higher than in the other age groups; and although
the majority of older subjects still had significant
tobacco exposure, they had a longer interval of
tobacco abstinence than the other age groups. Despite this clear association with tobacco, the role of
CHEST / 135 / 3 / MARCH, 2009
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Figure 3. Absolute change in SGRQ scores by age group during the 1-year follow-up. Top left, A: total domain; top right, B: activity
domain; bottom left, C: symptoms domain; and bottom right, D: impact domain. Lower scores denote better HRQoL.

other intrinsic (genetic) and extrinsic factors cannot
be discarded. Some extrinsic factors that may affect
disease progression in AATD include exposure to
gases, fumes, dust, and indoor air pollution, as well as
the development of asthma, pneumonia, chronic
bronchitis, and respiratory illnesses during childhood.16,24 –26 We did not find significant differences
in most of these factors among the three age groups
studied, except for a higher prevalence of asthma
among younger subjects. Although this could be a
reflection that a diagnosis of asthma is entertained
more often than COPD when a young patient presents with wheezing and airflow obstruction, data
from longitudinal studies of patients with COPD and
normal levels of ␣1-antitrypsin indicate that bronchial
hyperresponsiveness is a strong prognostic indicator for
FEV1 loss over time.12 The possibility that bronchial
606

hyperresponsiveness may increase FEV1 loss over time
has been incompletely explored in AATD.1,17,27
Although not based in randomized controlled trials, it is well recognized that augmentation therapy
with IV ␣1-proteinase inhibitor modifies lung function decline in AATD1 and may improve survival in
subjects with symptomatic AATD.17 The average
duration of augmentation therapy in our subjects was
⬍ 8 years, with only a 3-year difference between the
youngest and the oldest group, which is unlikely to
explain the clinical differences observed.
Our study does not intend to extrapolate the
natural history of AATD based on a cross sectional
analysis, but to highlight that clinical age-related
differences exist. We have been able to perform the
current analysis because of the wide age distribution
of our cohort, which is usually not observed in
Original Research

Figure 4. Comparison of COPD exacerbations in patients with
AATD among different age groups. Top, A: frequency of exacerbations expressed as mean number of exacerbations ⬎ 1 year.
Bottom, B: duration of exacerbations expressed as mean number
of days per exacerbation.

cohorts of subjects with COPD not related to
AATD.28 –30 In addition, we noted that age differences
in some therapeutic attitudes exist, such as the higher
prescription of oxygen therapy to older subjects even
when younger subjects are equally impaired.
Participation bias, in which subjects with the best
health status are more eager to participate in the
surveys, could have occurred. If this was the case, the
group with the slowest decline in lung function may
have been overrepresented, a result which may explain
the large number of individuals in the older group. For
the purpose of our study, this should not be viewed as
a selection bias since it increases the power to analyze
the characteristics of these subjects.
Since the study participants were distributed
throughout the United States and not available for
direct testing, we asked them to provide us with

Table 3—Health-Care Utilization by Age Group*
Age Groups
⬍ 50 yr

Variables
ED visits
Unscheduled
office visits
Hospitalizations

50–59 yr

⬎ 59 yr

p Value

0.36 ⫾ 0.91 0.32 ⫾ 0.79 0.33 ⫾ 0.76
1.71 ⫾ 2.89 1.54 ⫾ 2.72 2.04 ⫾ 5.49

NS
NS

0.27 ⫾ 0.76 0.24 ⫾ 0.68 0.32 ⫾ 0.76

NS

*Values are given as the mean ⫾ SD per subject per year. NS ⫽ not
significant; ED ⫽ emergency department.
www.chestjournal.org

copies of any spirometry test performed during the
study year. Spirometry was not available for one
third of participants, but these individuals did not
differ clinically from the whole group. Since spirometry tests were not standardized, they were used
solely for COPD staging and to complement the
clinical findings. Although lung function is important
in the evaluation of COPD, it is a marker that correlates poorly with other outcomes such as symptoms,
ability to function, and HRQoL (patient-centered outcomes).12,31 Consistent with this finding, despite the
clinical differences observed in the study, we found
similar absolute FEV1 values between age groups.
We recognize that our study would be more robust if
clinical differences were correlated with differences
in lung function decline. We anticipate that younger
subjects with more symptomatic AATD have the
most rapid decline.
The implications of our findings are twofold. First,
the results underscore the importance of smoking
cessation in patients with AATD. Second, they show
that some individuals with AATD exhibit clinical
features similar to those of subjects with typical
COPD.28,30,32 Consistent with current screening
guidelines,1 our study supports the notion that
screening for AATD should still be considered in all
patients with COPD regardless of advanced age or
smoking history. This will likely lead to increased
detection rates of AATD, including the identification
of affected relatives, which will provide the opportunity to more effectively institute preventive measures (ie, smoking cessation) and the earlier institution of effective measures, such as augmentation
therapy.17,33
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