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Abstract

Alpha-1-antitrypsin deficiency (AATD) is an inherited disorder responsible for
early onset emphysema associated with a significant impairment of health-
related quality of life (HRQoL). Our aim was to assess the usefulness of different
instruments to evaluate the HRQoL in patients with AATD compared to non-AATD
COPD. Observational, cross-sectional study in which all patients filled out a series
of questionnaires: the COPD severity score (COPDSS), the EuroQoL 5-Dimensions
(EQ-5D), the Living with COPD (LCOPD) and the COPD Assessment Test (CAT).

A total of 96 patients were included, 35 with AATD (mean age 56.5 yrs, 57.1% male
and mean FEV,(%) 48.7% and 61 non-AATD COPD (70.3 yrs, 80.3% men and FEV, (%)
47%. The questionnaire scores were similar, with a tendency towards worse scores
in AATD for the EQ-5D (VAS) (64.8 (20.2) vs. 71.6 (17.1); p = 0.08). The correlations
between the different scores and FEV1(%) were significant in both groups for COPDSS
and LCOPD, but not for CAT and EQ-5D. In general, the correlations of scores with
FEV,(%) were stronger for AATD compared with non-AATD COPD patients: COPDSS
r =-0.570, p < 0.01 for AATD and r = -0.260, p < 0.05 for COPD; LCOPD r = —0.502,
p < 0.001 for AATD and r = —0.304, p < 0.05 for non-AATD COPD.

Patients with AATD have a similar degree of HRQoL impairment as older
subjects with non-AATD COPD and showed a stronger correlation between HRQoL
measurements and lung function impairment compared with non-AATD COPD. This
may be related to the characteristics of the disease in these patients who are
usually younger, with less co-morbidity and lower smoking consumption.

Introduction

Alpha-1-antitrypsin deficiency (AATD) is an autosomic codominant inher-
ited disorder, characterized by a low serum concentration of alpha-1-anti-
trypsin, the most common antiprotease produced mainly by the liver and to
a lesser extent by mononuclear phagocytes (1). This protein is responsible
for protecting the lung tissues against the potential destructive effect of neu-
trophil elastase, that can result in early onset panlobular emphysema (2).The
decline of lung function in patients with AATD may be accelerated by vari-
ous risk factors, the most important being tobacco smoking (3,4).

The impairment of airflow obstruction measured by the forced expiratory
volume in one second (FEV1) is the most widely used marker of severity



and prognosis in chronic obstructive pulmonary dis-
ease (COPD); however, the FEV, alone is not enough
to evaluate the impact of lung disease in patients with
COPD (5). The different questionnaires developed and
validated to assess different aspects of health status in
COPD provide more complete and complementary
information on the consequences of the respiratory dis-
ease in the everyday life of patients with chronic respira-
tory disease (6,7).

Many studies have been carried out on question-
naires assessing the impact of COPD on health status
(6,7). In contrast, the experience with HRQoL ques-
tionnaires in patients with emphysema due to AATD is
more limited. In these studies, HRQoL was measured
with the respiratory specific St. George’s Respiratory
Questionnaire (SGRQ) and the generic SF-36 ques-
tionnaire (8—10). The introduction of new instruments
which are shorter and more appropriate for routine
clinical use require the evaluation of their performance
in this particular phenotype of patients with COPD
due to AATD. To our knowledge, there are no previous
studies comparing the performance of these new ques-
tionnaires in patients with emphysema due to AATD
and non-AATD COPD.

Therefore, we designed the current study to analyse
the performance of a series of short questionnaires,
developed and validated for use in patients with non-
AATD COPD, in a group of patients with emphysema
due to AATD.

Method

Study design

This was an observational and cross-sectional study,
with the aim to evaluate the performance of a series of
short severity and HRQoL questionnaires in a popula-
tion of patients with emphysema due to AATD, and
compare their scores and performance with a control
group of non-AATD COPD.

Population

The study group included patients with a severe AATD
characterized by low serum concentrations of AAT,
below 50 mg/dl (less than 11 pM) and the PiZZ pheno-
type, and a diagnosis of COPD confirmed by spirometry
(FEV,/FVC post-bronchodilatator of <70%).

The control group consisted of patients fulfilling the
same criteria for COPD and being smokers or ex-smok-
ers of at least 10 pack-years and with normal serum
levels of AAT (non-AATD COPD). All patients were
included in a stable condition, with no exacerbation or
changes in baseline treatment over a period of at least
2 weeks prior to inclusion.

Exclusion criteria were an acute or recent exacerba-
tion, diagnosis of asthma, pneumonia or dementia with
serious mental illness that would prevent them from
understanding and completing the questionnaires. The
study protocol was approved by the Ethics Committee
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of the Hospital Clinic in Barcelona and all participants
provided written informed consent.

Measurements

The sociodemographic characteristics obtained were:
gender, age, BMI and civil status. Other variables were
current and previous smoking history, date of diagno-
sis of COPD and the onset of respiratory symptoms,
usual pharmacological treatment of COPD and the daily
average physical activity in minutes walked per day self-
reported by the patients.

Clinical characteristics were evaluated by pre- and
post-bronchodilator spirometry, symptoms in the past
month, number and severity of exacerbations during
the last year. Dyspnoea was evaluated by the modified
Medical Research Council (mMRC) scale of dyspnoea
(11).

Severity of COPD was evaluated by the COPD Sever-
ity Score (COPDSS) developed by Eisner et al. (12), and
translated and validated into Spanish (13). This is a spe-
cific, simple, reliable and valid survey-based instrument
to evaluate the severity of COPD beyond lung function.
The questions include five overall aspects of COPD
severity: respiratory symptoms, systemic corticosteroid
use, other COPD medication use, previous hospitalisa-
tion or intubation for respiratory disease, and home
oxygen use. Each item was assigned an a priori weight
based on clinical aspects of the disease and its expected
contribution to overall COPD severity. Missing values
for medication use and other questions were defined as
zero. The possible total score ranged from 0-35, with
higher scores reflecting more severe COPD (12,13).

The co-morbidities were evaluated by the Charlson
Co-morbidity Index (CCI), a method for classifying co-
morbid conditions that is considered to be reliable and
able to provide a good correlation with mortality (14).

The quality of life was evaluated by means of three
questionnaires: a) the Spanish version of the EuroQol
five-dimension questionnaire (EQ-5D), a generic,
health-related quality of life questionnaire, that con-
tains two sections, a descriptive and a valuation section
(15,16).The descriptive section consists of 5 questions
about mobility, self-care, daily activities, pain/discom-
fort, and anxiety/depression. In the second section,
patients are asked to assess their overall health status
on a visual analogue scale (VAS). This VAS is a simple
rating scale ranging from O (defined as the worst imagi-
nable health state) to 100 (defined as the best imaginable
health state).The data may be used to represent a pro-
file of health status or converted into a single summary
index (EQ-5D index) by applying scores from an evalu-
ation set (15); b) The Living with COPD Questionnaire
(LCOPD) examines the everyday impact of living with
COPD; it asserts that the quality of life is dependent on
an individual’s ability to fulfill his or her fundamental
daily needs (17). It consists of 22 items with 2 response
options: true or not true (true scored 1; not true scored
0) with higher scores representing greater impairment
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of QoL; ¢) The COPD assessment test (CAT) was used to
assess and quantify the symptoms and impact of COPD
(18). It consists of eight questions with each question
scored from O to 5 giving a total score range from 0 to
40, where the worst condition is 40 (18).

All the questionnaires were administered by the
investigators in a face-to-face interview during the clini-
cal visits.

Statistical analysis

We show n (%) for categorical variables and median
(IQR) for continuous variables with non-normal distri-
bution or mean (SD) for those with normal distribution.
We compared categorical variables with the chi-square
test or Fisher’s exact test. Continuous variables were
compared using the Student’s £-test or the non-paramet-
ric Mann-Whitney U test. Linear regression analyses
were performed to determine the relationship between
post-bronchodilator FEV, (% predicted) and the HRQoL
questionnaires (LCOPD, CAT, EQ-5D global score). We
investigated the association among LCOPD, CAT and
EQ-5D global (as dependent variables) and age (years),
sex, pack-years, post-bronchodilator FEV,(%) and Charl-
son co-morbidity index using multiple linear regression
analysis with a stepwise backward model (p,,<0.10; p,,, <
0.05), respectively. The level of significance was set at
0.05 (two-tailed). All analyses were performed with IBM
SPSS Statistics 18.0 (Armonk, New York, USA).

Results

Patient characteristics

A total of 96 patients with chronic airflow obstruction
were included of which 35 were AATD patients (PI*ZZ)
and 61 non-AATD COPD. There were significant dif-
ferences in the demographic and clinical characteristics
between the groups; patients in the non-AATD COPD
group were more frequently male (80.3% versus 57.1%,
p < 0.01), older (70.3 years (SD = 9.2) versus 56.5 years
(SD =10.6); p < 0.001) and with a higher smoking con-
sumption (56.3 pack-years (SD = 43) versus 18.4 pack-
years (SD = 15.8); p < 0.001). Patients in the AATD
group had a younger age at onset of respiratory symp-
toms (42 years (SD = 11) versus 60 years (13), p < 0.01),
had fewer co-morbidities with a mean Charlson index
of 0.4 (interquartile range (IQR) 0-1) compared with 1.3
(IQR: 0-2) (p < 0.001) and a lower BMI (24.5 (SD = 4)
versus 27.4 (4.7), p < 0.001). There were no significant
differences in lung function parameters, prevalence of
respiratory symptoms, frequency of exacerbations and
patterns of treatment, except for augmentation therapy
with AAT that was only prescribed to 62.9% of patients
in the AATD group (Table 1).

The characteristics of both groups of patients are pre-
sented in Table 1 and a detailed distribution of co-mor-
bidities included in the Charlson index in both groups of
patients is presented in Table 2.

JOURNAL OF CHRONIC OBSTRUCTIVE
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Evaluation of health-related quality of life and severity
questionnaires

The scores of the COPDSS, LCOPD and CAT question-
naires were not significantly different for the two groups
(Table 3).There was only a trend towards a better score
in the EQ-5D VAS in the non-AATD COPD group (71.6
(SD=17.1) versus 64.8 (SD =20.2), p = 0.08).

Correlations between post-bronchodilator FEV, (%)

and questionnaire scores

In general, there was a stronger correlation between
post-bronchodilator FEV1(%) and COPDSS and HRQoL
questionnaire scores in the AATD group compared with
the non-AATD COPD group. In the AATD group there
was a significant correlation between FEV1(%) and
COPSS, LCOPD and the EQ-5D VAS (r values of —0.57,
—0.502 and 0.562 respectively) at a level of p < 0.001. In
contrast, in the non-AATD COPD group a significant
correlation was only found between FEV,(%) and the
LCOPD (r=-0.324; p < 0.05). The correlations between
the scores of the different questionnaires were, in gen-
eral, also stronger in the AATD group (Table 4).

The relationship between post-bronchodilator
FEV,(%) and scores of the HRQoL questionnaires was
further analysed by linear regression analysis. Only the
LCOPD had a significant relationship with FEV,(%) in
both groups of patients, being stronger in the AATD
group (= 0.252; p = 0.002 compared with r*=0.092; p =
0.017) (Figure 1). The relationships between FEV,(%)
and CAT and global EQ-5D scores approached statisti-
cal significance (+* = 0.108; p = 0.054 and r° = 0.098; p =
0.067, respectively) and were weaker and non-significant
for the non-AATD COPD group (Figures 2 and 3).

Multiple regression analysis of factors associated with
the scores of the questionnaires

The results of multiple regression analysis in the AATD
group demonstrated a significant association of the
LCOPD score and the post-bronchodilator FEV1(%),
and a significant association of the CAT and global
EQ-5D scores with the pack-years of smoking (Table
5). Regarding the non-AATD COPD, only the LCOPD
scores were significantly associated with the Charlson
co-morbidity index (Table 5).

Discussion

The results of our study have shown the differences in
the demographic and clinical characteristics existing
between the non-AATD COPD and emphysema due
to AATD. Patients with the deficiency were younger,
with a lower smoking consumption and with fewer co-
morbidities, despite a similar severity of impairment in
lung function. Regarding HRQoL, the scores obtained in
both groups of COPD patients were not significantly dif-
ferent, but correlations between FEV (% predicted) and
the scores of the different questionnaires were stronger
in the AATD group. In multiple regression analysis,

Copyright © 2014 Informa Healthcare USA, Inc
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Table 1. Demographic and clinic characteristics of the study population

AATD Non-AATD COPD

n=35 n="61 pvalue
Gender, male % 57.1 80.3
Age (vears) mean (SD) 56.5 (10.6) 70.3 (9.2) <0.001
Civil Status, % 0.59
Single 14.3 21.3 0.39
Cohabitation 80 70.5 0.30
With family 5.7 8.2 1
Smoking history, % <0.01
Current 11.4 11.5
Former 85.7 88.5
Never 2.9 0
Pack-years, mean (SD) 18.4 (15.8) 56.3 (43) <0.001
Age at symptoms onset,(years) mean (SD) 42 (11) 60 (13) <0.001
Charlson index mean; median (IQR) 0.4; 0 (0-1) 1.3;1(0-2) <0.001
BMI mean (SD) 24.5 (4) 27.4 (4.7) <0.01
Spirometry values pre-bronchodilation
FVC, ml, mean (SD) 3303.2 (1316) 2858.8 (905) 0.08
FVC (% predicted), mean (SD) 79.1 (24.7) 73.1(18.1) 0.17
FEV,, ml, mean (SD) 1527 (823) 1323 (524) 0.14
FEV, (% predicted), mean (SD) 47.5(19.7) 47 (16.4) 0.88
FEV,/FVC (%), mean (SD) 44.7(11.3) 46.3 (12.3) 0.52
Spirometry values post-bronchodilation
FVC, ml, mean (SD) 3362.2 (1351) 2875.8 (918) 0.21
FVC (% predicted), mean (SD) 80.3 (25.2) 74.6 (17.6) 0.98
FEV,, ml, mean (SD) 1537 (663) 1377 (537) 0.06
FEV, (% predicted), mean (SD) 48.7 (17.9) 48.8 (16.5) 0.24
FEV,/FVC (%), mean (SD) 46.5 (11.2) 47.2 (12.2) 0.77
Positive bronchodilatator test, n (%) 20 6.6 <0.05
Mean time walked/day (minutes) 54.1 (32.7) 60.4 (53.5) 0.59
Symptoms %
Chronic cough 57.1 44.4 0.44
Daily expectoration 64.7 57.1 0.60
Dyspnoea 80.6 68.1 0.22
MRC dyspnoea grade, mean; median (IQR) 1.9; 2 (1.0-3.0) 1.7; 2 (1.0-2.0) 0.21
Ambulatory exacerbation in the last 12 months, % 54.3 39.3 0.156
Hospital exacerbation in the last 12 months, % 14.3 29.5 0.093
Therapy %
Short-acting bronchodilators 40 47.5 0.45
Long-acting beta-agonists 771 78.7 0.86
Long-acting antimuscarinic agents 914 80.3 0.14
Inhaled corticosteroids 71.4 70.5 0.14
Mucolytics 171 6.6 0.10
Theophilline 8.6 3.3 0.35
Oxygen therapy 11.4 49 0.25
Augmentation 62.9 0 <0.001

Note: BMI: Body mass index; FVC: Forced vital capacity; FEV1: Forced expiratory volume in 1 second; MRC: Medical Research Council.

www.copdjournal.com JOURNAL OF CHRONIC 0BSTRUCTIVE
PULMONARY DISEASE



484

Manca et al.

Table 2. Co-morbidities included in the Charlson index in both groups of
patients with COPD with and without AATD (values in %)

AATD Non-AATD
(n=35) COPD (n=61)
Myocardial infarction 2.9 16.4
Congestive Heart Failure 5.7 33
Peripheral Vascular Disease 11.4 50.8
Cerebrovascular Disease 8.6 6.6
Dementia 5.7 8.2
Connective Tissue Disease 2.9 4.9
Peptic Ulcer Disease 0 49
Uncomplicated Diabetes Mellitus 0 26.2
Complicated Diabetes Mellitus 0 1.6
Moderate to Severe Chronic Kidney Disease 0 1.6
Hemiplegia 0 0
Leukaemia 0 0
Malignant Lymphoma 0 0
Solid Tumour 2.9 1.6
Mild Liver Disease 2.9 0
Moderate to Severe Liver Disease 2.9 0
AIDS 0 0

the scores of LCOPD in patients with AATD were sig-
nificantly associated with the FEV (%), and the scores
of CAT and EQ-5D with the number of pack-years. In
contrast, in the group of non-AATD COPD only the
LCOPD scores were significantly associated with the
Charlson co-morbidity index.

The differences found in the demographic and clini-
cal characteristics of patients with non-AATD COPD
or with AATD were those already described in previous

Table 3. Scores of the different HRQoL and severity questionnaires in patients
with AATD and non-AATD COPD

Non-AATD
AATD COPD pvalue

COPDSS 9.3(4.8) 9.0 (4.9 0.87
LCOPD 7.2 (6.2) 7.9 (5.9 0.60
CAT 13.8 (8.3) 12.1(7.8) 0.32
EQ-5D

Index 0.74 (0.23) 0.72 (0.22) 0.72

VAS 64.8 (20.2) 71.6 (17.1) 0.08

Note: Values are mean (Standard deviation).

studies (19,20) and corresponded, in general, to a more
severe impairment in lung function or a similar impair-
ment but at a younger age and with lower exposure to
causative factors such as smoking. More interestingly
and unique to our study is the comparison of the per-
formance of the different severity and HRQoL question-
naires in both groups of patients with COPD. The first
observation is that global scores were not significantly
different between groups, and despite the differences in
demographic and clinical characteristics; there was only
a trend towards a worse score of the visual-analogue
scale of the EQ-5D in patients with AATD.

The evaluation of HRQoL using standardised and
validated questionnaires is a frequent outcome in
COPD (6,7); however, less information is available in
patients with emphysema due to AATD. The existing
studies have used the specific St George’s Respiratory
Questionnaire (SGRQ) and the generic SF-36. Both are
amongst the most widely used HRQoL questionnaires in
COPD (21,22). Interestingly, the results observed in the
previously mentioned studies in individuals with COPD

Table 4. Analysis of the correlation between lung function (FEV,% post-bronchodilator) and the scores of the different questionnaires

COPDSS LCOPD CAT EQ-5D VAS FEV,

COPDSS

AATD 1 0.712** 0.691** —0.706** 0.432** —0.570**

COPD 1 0.511* 0.463** —0.397** —0.405** -0.260
LCOPD

AATD 1 0.751* —0.641** —0.538™* —0.502**

COPD 1 0.695™* —0.629** —0.536™* —0.324*
CAT

AATD 1 —0.703** —0.471** —-0.329

COPD 1 —0546™* —0.447** -0.178
EQ-5D

AATD 1 0.626** 0.313

COPD 1 0.470** 0.039
VAS

AATD 1 0.562**

COPD 1 0.189

Note: *p < 0.05; **p < 0.01.
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Figure 1. Relationship between post-bronchodilator FEV,(%) and scores of LCOPD
in AATD and non-AATD COPD patients. Results of simple regression model. For
AATD r? = 0.252 (p = 0.002), for non-AATD COPD r* = 0.092 (p = 0.017).

associated with AATD were similar to those obtained
in previous studies in non-AATD COPD. The scores of
the SGRQ were worse in patients experiencing frequent
exacerbations, either while on augmentation therapy
(23) or not (24).

The scores of the SGRQ were also worse in patients
with more severe impairment in lung function, as
observed in non-AATD COPD (24), and more inter-
estingly, the changes in SGRQ scores correlated with
changes in lung density over time (25), suggesting
that monitoring health status would be a good way of
monitoring the progression of the disease in patients
with emphysema due to AATD. Our results support
this observation, demonstrating a better correlation of
HRQoL scores with lung physiology in patients with
AATD compared with non-AATD COPD.

Dowson et al. (10) also observed that SGRQ scores
in patients with AATD were significantly associated

AATD COPD

40|

T T T T
0 20 40 60 80 100 o0 20

FEV1 POST (%)

Figure 2. Relationship between post-bronchodilator FEV, (%) and scores of CAT in
AATD and non-AATD COPD patients. Results of simple regression model. For AATD
r*=0.108 (p= 0.054), for non-AATD COPD r* = 0.0932 (p = 0.169).
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Figure 3. Relationship between post-bronchodilator FEV,(%) and scores of EQ-5D
in AATD and non-AATD COPD patients. Results of simple regression model. For
AATD r* = 0.098 p = 0.067), for non-AATD COPD r* = 0.002 (p = 0.764).

with the impairment in FEV, in addition to the number
of exacerbations and the severity of basal emphysema
measured by the voxel index of the lower pulmonary
lobes. The extent of emphysema in the lower lobes in
AATD was also correlated to the decrease in exercise
capacity and both variables were significantly related
to the impairment in the SGRQ scores in another study
from the same group (26).

A recent study has compared the HRQoL of a group
of patients with COPD due to AATD with a group of
non-AATD COPD using the SGRQ. The results of this
study showed that patients with AATD had, on average,
a total score 4.75 points higher (worse) than individuals
with non-AATD COPD when demographic and health
characteristics were adjusted for (27). All these stud-
ies highlight the importance of the evaluation of the
HRQoL in individuals with emphysema due to AATD.

The most widely used questionnaires, SGRQ and
SE-36, are long and time consuming (21,22). The current
tendency is to replace them with shorter questionnaires
that can provide the same information and can be used
in routine clinical practice, such as the CAT, LCOPD
or EQ-5D (28). In the current study we compared the
performance of these questionnaires in two groups of
patients with and without AATD, but no direct com-
parison was performed with the SGRQ of SF-36.

In a recent study, published as an abstract, Edgar et al.
(29) found an excellent correlation between the scores of
SGRQ and CAT in a group of 157 patients with AATD.
The CAT is a short, self-administered questionnaire that
can be completed in only 2 minutes and has good mea-
surement properties, is sensitive to differences in state
and provide a valid, reliable and standardised measure
of COPD health status (18,30). Our results have dem-
onstrated a better correlation of the CAT scores with
scores of other health status measurements such as the
LCOPD and EQ-5D in patients with AATD compared
with non-AATD COPD.
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Table 5. Multivariate model of the variables in both groups

AATD

Non-AATD COPD

Variable B (SE) 95% CI B

95% CI B p

LCOPD - -
Age - -
Sex - -
Pack-years — —
Charlson CI - -
FEV;(%) —0.174 (0.052) —0.281 to —0.68
CAT - -
Age - -
Sex - -

0.178 (0.086) 0.004 to 0.353
Charlson CI - -
FEV1(%)

EQ-5D - -

Age = —

Pack-years

Sex - -
—0.006 (0.002) —0.10 to —0.001
Charlson CI - -
FEV,(%) - -

Pack-years

- 1.860 (0.662) 0.53510 3.184 0.007
0.002 - - -

Furthermore, correlations of CAT scores with other
measures of severity of COPD such as the COPDSS
and the FEV (%) were also stronger in AATD patients
compared with non-AATD COPD. In simple regression
analysis, the variation in FEV (%) explained 11% of the
variation of CAT scores in AATD patients (p = 0.054),
but these variables were not significantly associated in
non-AATD COPD. On multivariate analysis, only the
number of pack-years was significantly associated with
the CAT scores in AATD, but none of the variables
analysed was significantly and independently associated
with changes in CAT scores in non-AATD COPD.

These differences may be related to the characteristics
of COPD in AATD patients, in whom the impairment in
health status may be more closely related to the severity
of impairment of the lung physiology and less influenced
by other aspects such as co-morbidities, aging or others.
In a large study, Pillai et al. (31) found that CAT score 10
was on average equivalent to mMRC scale 0 and CAT
15 to mMRC scale 1 in patients with AATD; which is
relevant for the new GOLD classification of patients
with COPD. In contrast, other guidelines propose the
use of changes in CAT scores to modulate the intensity
of treatment but not to classify individuals in different
categories (32).

The LCOPD is a short, self-administered, specific
HRQoL questionnaire that has demonstrated good
measurement properties in patients with COPD
(17,33,34). Similar to the results observed with the CAT,
we observed that the correlation of LCOPD scores with

JOURNAL OF CHRONIC OBSTRUCTIVE
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FEV,(%) in AATD patients was stronger than in non-
AATD COPD patients. On simple regression analysis,
the variation in FEV,(%) explained 25% of the variation
in LCOPD scores (p =0.002), compared with only 9.2%
in COPD (p = 0.017). On multivariate analysis, the
FEV,(%) was the only variable significantly related to the
LCOPD scores in AATD patients, whereas the Charlson
co-morbidity index was significantly related to LCOPD
in non-AATD COPD patients. These results again
underscore the stronger relationship between HRQoL
and lung physiology in AATD patients compared with
non-AATD COPD, in which co-morbidities may play
a major role. Similar results were found for the generic
questionnaire EQ-5D with a stronger correlation of the
scores and other measures of lung impairment in AATD
patients compared with non-AATD COPD.

The COPDSS is a comprehensive measure of COPD
severity that was developed and validated by Eisner and
co-workers (12) and its validity was demonstrated in a
population of 383 U.S. adults with self-reported physi-
cian-diagnosed COPD. The Spanish version of the ques-
tionnaire was validated by our group in a population of
827 patients with spirometry-diagnosed COPD (13).
In a subsequent study Eisner et al. (35) prospectively
demonstrated that higher COPDSS was associated with
a greater risk of acute exacerbation of COPD requiring
emergency room visit, hospitalisation or either indica-
tor of hospital-based care for COPD, and our group
extended these observations by demonstrating that
evaluation of COPDSS at the onset of an exacerbation

Copyright © 2014 Informa Healthcare USA, Inc



was significantly related to the clinical success of the
treatment and was the best independent predictor of
outcome (36). In accordance with the results obtained
with the HRQoL questionnaires, we found a stronger
correlation of the COPDSS with FEV (%) and HRQoL
scores in the AATD population compared with the
patients with non-AATD COPD.

In summary, our results indicate that the question-
naires evaluated are useful to monitor the severity and
impairment in health status in patients with emphysema
due to AATD. The scores of these questionnaires are
more closely related to the usual measures of severity
of lung function impairment in patients with AATD
compared with individuals with non-AATD COPD. This
probably reflects the particular characteristics of the
disease in carriers of this deficiency, who are typically
younger, with fewer co-morbidities and lower smoking
consumption.
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