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Abstract: Alpha-1 antitrypsin deficiency (AATD) is a genetic condition that predisposes a person
to certain diseases over their lifetime, mainly including lung disease (in the form of emphysema)
and liver disease (liver cirrhosis). Quality of life questionnaires are instruments designed to quantify
the deterioration of a patient’s health. Background/Objectives: This study aimed to assess whether
certain quality of life tests that are routinely used in clinical practice can be useful for patients
with AATD. Methods: A sample of AATD patients, with various genotypes, but with the common
characteristic that they must have both altered alleles (Pi* ̸= M), participated in the study. Different
quality of life tests were used, including the COPD Assessment Test (CAT), COPD and Asthma
Sleep Impact Scale, the short form of the Short Form Health Survey, and EuroQol 5 dimensions, and
were related to differing clinical and functional characteristics. Results: The sample was composed
of 54 patients, and slightly more than half of the participants were women (57.4%), with a mean
age of 51.5 ± 13.7. The main genotypes were Pi*SZ (43.4%) and Pi*ZZ (34%). In patients under
65 years of age (n = 47), those who were actively working could walk a greater distance in the walking
test, namely, 573 m (511–629), compared to those who were not actively working, namely, 415.5 m
(392–469; p < 0.001). Active non-workers had a worse CAT (13.6 ± 7.8 vs. 4.6 ± 4.3; p < 0.001). In total,
80% of non-working patients had exacerbations, but only 46. 9% of those who were active, although
the association did not reach statistical significance (p = 0.068). Having a lower score in the physical
component of SF-12 was related to suffering from lung disease (46.0 ± 11.4 vs. 38.4 ± 11.1 (p = 0.026)).
Conclusions: Quality of life tests were able to detect differences and relate them to functional factors
such as the distance covered in the walking test, being sensitive and specific in this regard.

Keywords: quality of life tests; alpha-1 antitrypsin deficiency; COPD; asthma

1. Introduction

Alpha-1 antitrypsin deficiency (AATD) is a genetic condition that predisposes a person
to certain diseases over their lifetime, mainly including lung disease (in the form of emphy-
sema) and liver disease (liver cirrhosis) [1]. Various aspects have been assessed to analyze
the evolution of patients affected by alpha-1 antitrypsin deficiency (AATD), mainly clinical
variables based on functional [2] and radiological tests [3]. We also know that quality of life
questionnaires are instruments designed to quantify the deterioration of a patient’s health.
Various quality of life tests have been validated for respiratory diseases such as bronchial
asthma [4] and chronic obstructive pulmonary disease (COPD) [5]. At present, there are
no specific or validated quality of life tests available in patients with AATD, and it is not
known whether those commonly used in other patients with respiratory pathologies (Short
Form Health Survey (SF-36), St. George’s Respiratory Questionnaire (SGRQ), etc.) or even
generic quality of life tests may be useful. The objective of the study was to assess whether
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certain quality of life tests used in other respiratory diseases can be related to functional
tests in patients with AATD.

2. Materials and Methods
2.1. Study Design

This was an observational, cross-sectional, and descriptive study in which a total of
54 patients with AATD of various genotypes participated. The inclusion criteria were
patients who attended the pulmonology outpatient clinic, patients who had undergone
genotyping of the SERPINA1 gene, with both alleles altered (Pi* ̸= M), and who gave their
informed consent to participate in the study. Various quality of life tests were used, includ-
ing the COPD Assessment Test (CAT) [6], COPD and Asthma Sleep Impact Scale (CASIS) [7],
the short form of the Short Form Health Survey (SF-12) [8], and EuroQol 5 dimensions
(EQ5D) [9], and they were related to different clinical and functional characteristics.

2.2. Statistical Analysis

Qualitative variables are presented in the form of frequencies and percentages. The
percentages were calculated for each group (working vs. not working). Quantitative
variables are summarized as mean ± standard deviation and as median (25th percentile–
75th percentile). When comparing the groups with two levels, the t-test was used when
there was a certain normality, while Wilcoxon was used when there was a statistically
significant departure from normality.

The t-test or Wilcoxon test was chosen according to a normality assessment. The
EQ5D5L index was calculated according to the country, in this case, Spain (Morton, 2023) [9].
The CASIS score was calculated after inverting item 6 and considering that a person with
no problems would have 0 points and another person with the highest problem score in
each of the items would have 100 points. The two SF12 scales were calculated by means
of an algorithm. Pearson correlation was calculated for the maximum number of subjects
available for each pair of variables.

The study was conducted in accordance with the Declaration of Helsinki and was
approved by the ethics committee of Complejo Hospitalario Universitario de Canarias
(CHUNSC_2020_23) on 23 March 2021. All patients were informed of the objectives of the
study and signed an informed consent form.

3. Results
3.1. Baseline Characteristics

Slightly more than half of the participants in the sample were women (57.4%), with
a mean age of 51.5 ± 13.7, with an API of 29.0 ± 19.4, a Charlson index of 2.5 ± 1.8, and
a BMI of 26.4 ± 4.6. In total, 90.6% of the subjects had at least secondary education, and
63.5% had lung disease, mainly COPD (84.8%). The main genotypes were Pi*SZ (43.4%)
and Pi*ZZ (34%). The rest of the baseline characteristics of the patients are shown in Table 1.

Table 1. Baseline characteristics of the study patients. BMI: Body mass index. FVC: Forced vital
capacity. FEV1: Forced expired volume in the first second. FEV1/FVC: Relation of FEV1/FVC. DLCO:
Diffusion carbon monoxide test.

Variable Mean ± SD
n (%) Median ± 25th–75th Percentile

Sex, male 23 (42.6%)
Age 51.5 ± 13.7 53.5 (45.2–62)
Age at onset of symptoms 35 ± 12.9 32.5 (28–37.8)
Age at diagnosis 43.3 ± 13.9 44 (35–52.8)
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Table 1. Cont.

Variable Mean ± SD
n (%) Median ± 25th–75th Percentile

Genotypes
Pi*SZ 23 (43.4%)
Pi*ZZ 18 (34.0%)
Pi*SS 5 (9.4%)
Other genotypes 7 (12.3%)

Levels of AAT 49.5 ± 25.3 48.2 (29.5–59.6)
Smoking status

Never smoked 4 (7.4%)
Ex smoker 26 (48.1%)
Currently smoking 24 (44.4%)

Number of packs/year 29 ± 19.4 27 (13–37)
Charlson index 2.5 ± 1.8 3 (1–4)
BMI 26.4 ± 4.6 26.1 (23–30.5)
Cardiac frequency 72.4 ± 4.1 72 (72–73.5)
Respiratory frequency 15.8 ± 1.9 16 (14–16)
SpO2 95.7 ± 2 96 (94–97)
FVC (L) 3.7 ± 1.2 3.6 (2.6–4.6)
FVC (%) 96.9 ± 17.2 98 (90.3–108.4)
FEV1 (L) 2.4 ± 1.3 2.3 (1.2–3.4)
FEV1 (%) 76.2 ± 30.7 83 (41–103)
FEV/FVC % 0.6 ± 0.2 0.7 (0.4–0.8)
DLCO 6.6 ± 3.4 6.7 (4.1–8.8)
DLCO (%) 72.9 ± 26.7 75.2 (53.5–93)
KCO 1.8 ± 2.7 1.3 (0.9–1.6)
KCO (%) 76.4 ± 25.9 76.8 (56–96.5)
RV (L) 2.6 ± 1 2.6 (1.9–3.1)
RV (%) 136.1 ± 48.3 134 (102–161.9)
TLC (L) 6.4 ± 1.3 5.9 (5.3–7.4)
TLC (%) 110.6 ± 24.2 113.2 (102.8–120.6)
Distance traveled 493.8 ± 170.8 524 (415.5–602.5)

3.2. Relationship Between Quality of Life Tests and Characteristics Clinical and Functional

In patients under 65 years of age, those who were actively working reported poorer
quality of life scores across the CAT, SF-12 physical component, and EQ-5D-5L index values,
as shown in Table 2. No significant differences were observed in pulmonary function
variables or AAT levels between working and non-working groups. Active non-workers
had a worse CAT (13.6 ± 7.8 vs. 4.6 ± 4.3; p < 0.001) (Figure 1A). The CASIS scores were also
lower for actively working patients, though this difference was not statistically significant
(p = 0.082). However, actively working patients achieved a significantly greater distance in
the walking test, averaging 573 m (range 511–629), compared to 415.5 m (range 392–469)
for non-working patients (p < 0.001). Additionally, while 80% of non-working patients
experienced exacerbations, this was the case for only 46.9% of actively working patients,
although the association did not reach statistical significance (p = 0.068), with the exception
of the CASIS score.



J. Clin. Med. 2024, 13, 7711 4 of 8
J. Clin. Med. 2024, 13, x FOR PEER REVIEW 4 of 8 
 

 

 

 
Figure 1. Cont.



J. Clin. Med. 2024, 13, 7711 5 of 8
J. Clin. Med. 2024, 13, x FOR PEER REVIEW 5 of 8 
 

 

 

 
Figure 1. (A) Box and whisker diagram representing CAT scores depending on whether the patient 
was working, in those under 65 years of age. (B) Correlation matrix between the two main com-
ponents of the SF-12 questionnaire and lung function parameters. (C) Correlation matrix between 
quality of life questionnaires and lung function parameters. (D) Correlation matrix between the 
different quality of life questionnaires used. Only significative correlations are shown. FVC: Forced 
vital capacity. FEV1: Forced expired volume in the first second. DLCO: Diffusion carbon monoxide 
test. CAT: COPD Assessment Test. CASIS: Asthma Sleep Impact Scale. EQ5D5L: EuroQol 5 Di-
mensions 5 Levels. 

Table 2. Characteristics of patients working versus not working. The analysis was only performed 
in under 66 years old. FVC: Forced vital capacity. FEV1: Forced expired volume in the first second. 
FEV1/FVC: Relation of FEV1/FVC. DLCO: Diffusion carbon monoxide test. CAT: COPD Assess-
ment Test. CASIS: Asthma Sleep Impact Scale. EQ5D5L: EuroQol 5 Dimensions 5 Levels. Quantita-
tive variables are summarized as mean ± standard deviation and as median (25th percentile–75th 
percentile). 

Variables Not Working (n = 15) Working (n = 32) p 
Age  58 (48.5–62) 48 (40.5–57) 0.069 
Sex female n (%) 10 (37.0) 17 (63.0%) 0.576 
AAT 48.5 (35–61.2) 52.2 (2.3–59.0) 0.584 
FEV1/FVC %  0.56 ± 0.25 0.69 ± 0.18 0.069 

Figure 1. (A) Box and whisker diagram representing CAT scores depending on whether the patient
was working, in those under 65 years of age. (B) Correlation matrix between the two main components
of the SF-12 questionnaire and lung function parameters. (C) Correlation matrix between quality
of life questionnaires and lung function parameters. (D) Correlation matrix between the different
quality of life questionnaires used. Only significative correlations are shown. FVC: Forced vital
capacity. FEV1: Forced expired volume in the first second. DLCO: Diffusion carbon monoxide test.
CAT: COPD Assessment Test. CASIS: Asthma Sleep Impact Scale. EQ5D5L: EuroQol 5 Dimensions
5 Levels.
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Table 2. Characteristics of patients working versus not working. The analysis was only performed
in under 66 years old. FVC: Forced vital capacity. FEV1: Forced expired volume in the first second.
FEV1/FVC: Relation of FEV1/FVC. DLCO: Diffusion carbon monoxide test. CAT: COPD Assessment
Test. CASIS: Asthma Sleep Impact Scale. EQ5D5L: EuroQol 5 Dimensions 5 Levels. Quantitative vari-
ables are summarized as mean ± standard deviation and as median (25th percentile–75th percentile).

Variables Not Working (n = 15) Working (n = 32) p

Age 58 (48.5–62) 48 (40.5–57) 0.069
Sex female n (%) 10 (37.0) 17 (63.0%) 0.576
AAT 48.5 (35–61.2) 52.2 (2.3–59.0) 0.584
FEV1/FVC % 0.56 ± 0.25 0.69 ± 0.18 0.069
FEV1% 50 (35.17–104.25) 89 (64.18–103) 0.154
FEV1 (L) 2.13 ± 1.42 2.81 ± 1.19 0.136
FVC% 92.81 ± 18.69 98.23 ± 17.35 0.369
FVC (L) 3.48 ± 1.03 3.94 ± 1.18 0.202
DLCO% 62.2 ± 25.9 79.2 ± 26.9 0.113
Distance traveled (m) 415.5 (392.3–468.8) 573 (511.3–629.3) <0.001
CAT 13.6 ± 7.75 4.59 ± 4.32 <0.001

Low impact 5 (33.3%) 29 (90.6%) <0.001
Medium impact 8 (53.3%) 3 (3.4%) 0.002
High impact 2 (13.3%) 0 (0%) 0.097

SF-12 Physical component 35.3
(24.3–40.8)

49.9
(36.5–54.1) 0.001

SF-12 Mental component 48.5
(36.6–55.3)

55.3
(40.4–58.7) 0.197

CASIS 46.4 ± 26.6 32.2 ± 21.4 0.082
EQ5D5L VAS 60 (50–70) 70 (50–90) 0.129
EQ5D5L index value 0.53 (0.13–0.66) 0.89 (0.74–1) 0.002

Overall, the mean SF-12 score for the 54 patients evaluated was 41.6 ± 11.6, signifi-
cantly below the expected general population mean of 50 (p < 0.001; 95% CI = [38.4, 44.8]).
Similarly, perceived quality of life as measured by the EQ-5D index was slightly lower than
reported values for the general Spanish population, with an average score of 0.7 ± 0.3.

Poorer scores on the SF-12 physical component, CASIS, CAT, and EQ-5D-5L utility
value were associated with diminished lung function variables (see Figure 1B,C). Addition-
ally, lower scores on the SF-12 physical component correlated with the presence of lung
disease, with values of 46.0 ± 11.4 in unaffected individuals compared to 38.4 ± 11.1 in
those with lung disease (p = 0.026).

Finally, a higher CASIS score was significantly associated with a shorter walking test
distance (r = −0.40; p = 0.013). All quality of life scores showed moderate correlations
(Figure 1D), with the exception of the CASIS score.

4. Discussion

Validated quality of life tests are usually used in routine clinical practice and when
clinicians want to assess other aspects of patients’ lives. However, it is not known whether
they could be useful in patients with AATD. The present study has shown that quality of
life tests help to understand the functioning of patients, offering data and relationships with
relevant functional parameters such as distance traveled and DLCO, among others, which
alert us about poor prognosis or worse functional and clinical evolution. Sampol et al. [10]
already observed that worse values in the CASIS test were related to severity, exacerbations,
and worse prognosis in patients with COPD. Choate et al. [11] also used different quality of
life tests such as the SGRQ and the Heal-related development of life (HRQoL) in a cohort of
patients with AATD, observing worse scores in those subjects who had more exacerbations,
a use of chronic home oxygen therapy, and greater degree of dyspnea. Even Ellis et al. [12]
were able to detect significant differences in quality of life measured by the SGRQ test when
populations using augmentative treatment were compared, although it was not shown to
be related to long-term mortality.
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In a study comparing populations of patients with AATD with Pi*ZZ vs Pi*SZ geno-
types, Torres et al. [13] pointed out that Pi*SZ patients suffered less from lung disease and
therefore had a better long-term prognosis than Pi*ZZ patients. However, despite this, the
present study observed that when a patient with AATD develops lung disease regardless
of the genotype they have (Pi*ZZ, Pi*SZ, rare, or null variants), the quality of life tests were
able to detect differences and relate to functional factors such as the distance traveled in
the walking test, with these differences being sensitive and specific in this sense.

Celli et al. [14] reported that SGRQ and CAT show that quality of life ratings (QoL)
deteriorate with pulmonary function. Current findings support prior research linking
COPD patients’ lung function to QoL. The rise in SGRQ and CAT scores reflects physical,
psychological, and social effects of COPD on subjects.

Shorofsky et al. [15] also observed that higher test scores on QoL were associated
with increased symptom-based exacerbation risk and event-based exacerbation risk. This
association occurred mainly in those with undiagnosed COPD. The strongest associations
were found with Factor 3 (sleep disturbances and daytime dysfunction). Time to symptom-
based exacerbation was shorter in participants with poor sleep quality.

A French study in patients with AATD [16] found a statistically significant association
between SGRQ and dyspnea, as well as distance walked in the 6 min walk test. Similarly,
another Italian study led by Luisetti [17], with a larger sample size, showed that SGRQ
was worse in index cases compared to non-index cases and worse at baseline in patients
treated with augmentative therapy compared with untreated patients, but neither study
used other quality of life tests to assess other aspects of quality of life, which were used in
the present study.

The main limitation of this study is its sample size and cross-sectional and descriptive
nature. The temporal sequence of the variables studied could not be established, making
it difficult to separate risk factors from prognostic factors; however, the study seems to
indicate that quality of life tests may be useful to better define our patients with AATD and
recommend their use in our usual clinical practice in this type of patient.

5. Conclusions

In conclusion, the results of this study indicate that quality of life tests were able
to detect differences and relate to functional factors such as the distance covered in the
walking test, with these differences being sensitive and specific in this regard.
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