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ABSTRACT

Background: The Spanish registry of alpha-1 antitrypsin deficiency integrated in the
European alpha-1 antitrypsin deficiency research collaboration (EARCOQO) provides
information about the characteristics of patients, in particular those with the PI*SZ
genotype, which is frequent in Spain.

Method: Individuals with severe AATD defined as proteinase inhibitor (PI) genotypes
PI1*ZZ, PI1*SZ and other rare deficient variants were included from February 1st, 2020,
to February 1st, 2022. The analysis focuses on the comparison of the characteristics of
Pi*ZZ and Pi*SZ participants.

Results: 409 individuals were included, 53.8% were men, mean age of 53.5 years
(standard deviation (SD): 15.9). Genotypes were PI*ZZ in 181 (44.7%), PI*SZ in 163
(40.2%), PI*SS in 29 (7.2%) and others in 32 (7.9%). 271 (67.4%) had lung disease;
175 COPD (43.5%), 163 emphysema (40.5%) and 83 bronchiectasis (20.6%).
Individuals with the PI*SZ genotype were younger, more frequently non-index cases
and had a lower frequency of respiratory diseases except asthma compared with PI*ZZ.
Among patients with respiratory diseases, PI*SZ individuals were significantly older
both at onset of symptoms and at diagnosis, only asthma was more frequent in PI*SZ
than in P1*ZZ subjects. Twelve (15.4%) P1*SZ patients received augmentation therapy
compared with 94 (66.2%) with P1*ZZ (p<0.001).

Conclusions: There is a high prevalence of PI*SZ in Spain. Patients with the P1*SZ
genotype were older at symptom onset and diagnosis and had less severe lung disease
compared with PI1*ZZ. The prevalence of asthma was higher in PI*SZ, and up to 15%

of PI*SZ patients received augmentation therapy.
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INTRODUCTION

Alpha-1 antitrypsin deficiency (AATD) is considered the most frequent potentially
severe rare disease affecting adults, and its prevalence is around 2 /10,000 in Europe
(1). AATD may predispose to liver disease in children and adults and pulmonary
emphysema in adults (2).

The majority of patients with severe AATD are homozygous carriers of the Z mutation
of the gene coding for the AAT protein (proteinase inhibitor (P1*ZZ)), but hundreds of
variants have been identified, some of which are associated with low serum AAT levels
(3,4). Among these variants, the most frequent is the S variant, which is particularly
frequent in Western Spain (5). The risk of lung disease associated with the heterozygous
PI*SZ genotype is controversial. Some carriers may have serum levels below those
considered protective and may be candidates for augmentation therapy with intravenous
AAT, if emphysema develops (6,7), while some studies suggest that the risk of lung
disease associated with P1*SZ is significantly less than that of PI*ZZ (8).

The low prevalence of AATD and the extreme variability of its respiratory clinical
manifestations implies that a single centre will never attend enough patients to acquire
experience in the management of this condition. Therefore, the European Council (9)
and the European Respiratory Society (ERS) (1) recommend organising the care of
AATD patients in reference centres and developing prospective registries to better
understand the natural history of the disease and the potential impact of different
treatments (10). The Spanish registry of AATD was funded in 1992 (11) and in 2020 it
was merged in the new European Alpha-1 antitrypsin Deficiency Research
Collaboration (EARCO) International Registry (12). The EARCO registry is a

prospective international registry developed by the EARCO Clinical Research



Collaboration (CRC) of the ERS (13), and the Spanish registry consists of the Spanish
investigators, centres and participants included in the EARCO registry (14).

The current study presents the demographic and clinical characteristics of the
participants in the Spanish registry in EARCO and, since Spain is one of the countries
with the highest prevalence of the S allele, it provides a unique opportunity to
investigate the differential characteristics of individuals with the PI*SZ genotype (15)

and compare them with those of the PI*ZZ subjects.

METHOD

Structure of the Spanish registry of AATD

The Spanish registry of patients with AATD is constituted by the Spanish investigators
and patients registered in the EARCO international registry (14). The registry is open to
every clinician who manages AATD patients in Spain. The registry is observational
and, therefore, patients are treated according to the attending physicians’ criteria. The
Spanish registry has one national coordinator (MT-D) designated by the Spanish
Society of Pneumology and Thoracic Surgery (SEPAR), and a steering committee
formed by clinicians and researchers with expertise in the disease. According to the data
processor agreement signed between the national coordinator, representing the SEPAR
and the Spanish registry, and the data controller of EARCO (Vall d’Hebron Research
Institute, Barcelona, Spain), the Spanish registry is free to access fully anonymized data

of the Spanish patients for analysis and evaluation.

The study protocol received central ethics approval by the research ethics committee of
the Vall d’Hebron University Hospital of Barcelona, Spain (PR(AG)480/2018) and was

subsequently approved by all the participating centres. All participants provided written



informed consent. The EARCO registry protocol has been registered in

www.clinicaltrials.gov (ID: NCT04180319) and is hosted in www.earco.org. The

personal data of the patients are kept under strict confidentiality in compliance with the
provisions of the Spanish Organic Law 3/2018, of December 5th, Protection of Personal
Data and Guarantee of Digital Rights (LOPDGDD) and its development regulations,
and in accordance with the provisions of the General Data Protection Regulation
(GDPR) 2016/679 of the European Parliament and of the European Council of April
27th, 2016 regarding the protection of personal data.

Objectives of the Spanish AATD registry

The objectives of the Spanish AATD registry are linked to those of EARCO and have
been described in detail in a previous publication (16). Briefly, the main objectives are:
1) to generate longitudinal long-term, high-quality clinical data of individuals with
AATD; 2) to understand the natural history and prognosis of AATD; 3) to investigate
the effect of AAT augmentation and other therapies on the progression of lung disease,
and 4) to learn more about the course of the disease in patients with severe AATD with
genotypes other than PI*ZZ.

In the current publication, we analyse the baseline data of patients included in the
Spanish registry in the first two years of EARCO, from February 1st, 2020, to February
1st, 2022.

Population and measurements.

The protocol of the study has been published previously (16). The inclusion criteria are:
1) individuals with diagnosed severe AATD; 2) deficiency is defined as AAT serum
levels <11 uM (50 mg/dL) and/or proteinase inhibitor genotypes PI*ZZ, PI*SZ and
compound heterozygotes or homozygotes of other rare deficient variants. The only

exclusion criterion is lack of patient consent.


http://www.clinicaltrials.gov/
http://www.earco.org/

The data collected include the following domains: demographics, proteinase inhibitor
genotype and other laboratory analyses, comorbidities, lung function, respiratory
symptoms, ultrasound-based elastography of the liver, exacerbations of respiratory
disease, quality of life, physical activity, chest computed tomography (CT, as
applicable) and treatment.

Data are entered into a secure database through an electronic case report form (eCRF)

hosted in the EARCO website (www.earco.org). Data are centrally monitored, and

queries are sent for missing or invalid data.

Statistical analysis

Qualitative variables were described with absolute frequencies and percentages. The
description of quantitative variables was performed using the mean and standard
deviation (SD), median and quartiles. The Kolmogorov—Smirnov test was used to assess
the normality of distributions. The sociodemographic and clinical characteristics were
compared according to the genotypes (PI*ZZ and P1*SZ). In the case of quantitative
variables, the Student’s t-test was carried out (Mann-Whitney U-test if normality was
not assumed). The Chi-squared test (Fisher test for frequencies <5) was used for the
comparison of categorical variables. The pack-years were transformed into an ordinal
variable (0, <10, 10-20, 20-30 and >30) in order to compare the FEV1% between
genotypes according to the degree of smoking consumption. For all the tests, p-values <
0.05 were considered statistically significant. The statistical package R Studio (V2.5.1)

was used for the analyses.

RESULTS

Population included


http://www.earco.org/

The Spanish registry included a total of 409 individuals with severe AATD from 17
centres distributed throughout the country; 218 (53.8%) participants were men, with a
mean age of 53.5 years (SD: 15.9) and only 33 (8%) were active smokers. The
distribution of genotypes was PI*ZZ in 181 patients (44.7%), PI*SZ in 163 (40.2%),
PI*SS in 29 (7.2%) and others in 32 patients (7.9%). Up to 70.6% were index cases and
the mean age at diagnosis was 46.4 years (SD: 17.3).

Characteristics of lung disease in participants in the Spanish registry.

Lung disease was present in 271 participants (67.4%); the most frequent pulmonary
disease was COPD in 175 subjects (43.5%), followed by emphysema in 163 (40.5%)
and bronchiectasis in 83 (20.6%). The most frequent respiratory symptoms at
presentation were dyspnoea in 217 (53%), cough in 96 (23.5%) and sputum production
in 68 (16.6%). Up to 77 (19.3%) had a history of pneumonia and spirometry showed a
mean forced expiratory volume in 1 second (% predicted) (FEV1(%)) of 81.7% (SD:
31.3%) and the mean carbon monoxide transfer coefficient in percent predicted (KCO
(%)) was 76.8% (SD: 23.4%).

Comparison of demographic and clinical characteristics between P1*ZZ and
PI*SZ individuals.

Individuals with the PI*SZ genotype were younger, more frequently non-index cases
and had a lower frequency of most respiratory diseases (COPD 25.9%, emphysema
24.7% and bronchiectasis 10% versus 60.3%, 59.8% and 32.4% in the PI1*ZZ subjects;
p<0.001 for all comparisons). However, there was no difference in the prevalence of
asthma (13.6% versus 13.4%; p=0.96). Among PI1*SZ subjects there were more active
smokers (23.2% versus 2.8%; p<0.001), but they had better lung function and a lower
frequency of exacerbations and previous pneumonia (Table 1). Never smokers showed

no differences in FEV1(%), but significant differences in FEV1(%) were observed with



increased accumulated tobacco consumption in both genotypes (p for trend p<0.001 for
P1*ZZ and P1*SZ), with smoking having a higher impact at lower cumulative doses in
PI*ZZ subjects (Figure 1A). Significant differences between both genotypes were also
observed for FVC(%); but not for FEV1/FVC (Figures 1B and 1C).

Comparison of characteristics and severity of lung disease between PI*ZZ and
PI*SZ individuals.

The comparison of the 82 PI*SZ and 146 PI*ZZ subjects with respiratory disease is
shown in Table 2. The distribution of age and sex was no different between the two
genotypes, but PI*SZ patients were more frequently active smokers. The proportion of
index cases, patients identified by family screening and patients with cardiovascular
comorbidity did not differ between the two groups; however, the PI*SZ patients had a
significantly older age both at symptom onset and diagnosis (49.9 (SD: 18.1) and 52.5
(SD:18) years versus 45.6 (SD:15) and 47.4 (SD:14.9) years for PI*ZZ; p=0.008 and
p=0.003 respectively). The distribution of respiratory diseases was different between the
two genotypes, with more emphysema, COPD and bronchiectasis in PI*ZZ individuals
and more frequent asthma in subjects PI*SZ (Table 2 and Figures 2A and 2B). Both
FEV1(%) and KCO(%) were significantly lower in Pi*ZZ compared to PI*SZ patients
(61.1% (SD:28.2%) and 62.9% (SD:20.6%) versus 78.7% (SD:28.5%) and 84.7%
(20.8%), respectively, p<0.001 for both comparisons). The COPD assessment test
(CAT) score was also higher (worse) for PI*ZZ compared to PI*SZ individuals (10.9
(SD:7.9) versus 8.6 (SD:7), p<0.036). A total of 12 (15.4%) PI*SZ patients received
augmentation therapy compared with 94 (66.2%) P1*ZZ patients (p<0.001).
Characteristics of lung diseases in patients with AATD

Patients with AATD and asthma had different characteristics from those with

emphysema or bronchiectasis. Patients with asthma were younger, more frequently



female and with a higher proportion of never smokers. They also had better lung
function and a lower prevalence of comorbidities but had a similar frequency of
previous pneumonia compared to patients with emphysema. The demographic and
clinical characteristics of patients with the most frequent chronic respiratory diseases
are shown in Table 3. No statistical comparisons were performed because some patients
could be included in more than one category due to the coexistence of respiratory

diseases in some individuals.

DISCUSSION

The implementation of the EARCO international registry has been an opportunity for
the Spanish AATD registry to join an international initiative and upgrade the database
and take advantage of the structure and monitoring system of EARCO to improve the
quality of data collection (14). During the first two years of recruitment, and despite the
COVID-19 pandemic, a total of 17 centres included more than 400 patients in the
EARCO registry, which constitutes the new Spanish AATD registry.

The characteristics of the patients included have changed from the previous reports of
the Spanish registry. The first report made in 1998 included 223 subjects; 73% male,
mean age 46 years and mean FEV1(%)= 53% (11). The second report in 2007 included
462 individuals; 63% male, mean age 51 years and mean FEV1(%)= 53% (17).
Interestingly the percentage of males is now reduced to 54%, while the mean age has
increased to 53 years and mean FEV1(%) to 81%. This increase in the mean FEV1(%)
may, in part, be due to the improvement in population and family screening, earlier
detection of carriers and early diagnosis of lung diseases in individuals affected (18-21).
The inclusion of genotypes other than PI*ZZ may also explain the better lung function

in the current analysis, although the influence is very limited because the mean



FEV1(%) in PI1*ZZ subjects was 69.8%, which is still much better than in previous
reports (11,17).

Several registries have evaluated the characteristics of individuals with the most
common deficient PI*ZZ genotype (22-25), but there is limited information about the
characteristics of subjects with the PI*SZ genotype. Since the S allele is especially
frequent in Spain (5,15), the Spanish registry provides a unique opportunity to
investigate the clinical manifestations of PI*SZ individuals and for comparison with
PI1*ZZ carriers. In general, individuals with the PI*SZ genotype were younger, more
frequently non-index cases and with a lower frequency of most respiratory diseases,
despite a higher prevalence of active smokers, but there were no differences in the
prevalence of asthma. The possible influence of the S alleles in the prevalence and
severity of asthma has been previously reported (26) and justifies the investigation of
AATD in all adult asthmatics with non-fully reversible airflow obstruction, as indicated
in guidelines. It is of note that we did not observe significant differences in lung
function between never PI*SZ and PI*ZZ smokers. However, with increasing intensity
of smoking, subjects with PI*ZZ presented more severely impaired lung function, while
PI*SZ only showed a deteriorated lung function at smoking consumptions of more than
20 pack-years, highlighting again the increased susceptibility of homozygous Z subjects
to the deleterious effect of tobacco smoking (27-29).

Considering only the individuals with diagnosed lung disease, we observed that PI*SZ
carriers were older, both at onset of symptoms and at diagnosis, compared to P1*ZZ
subjects and the severity of lung disease was milder in terms of FEV1(%) and KCO(%).
Augmentation therapy was administered to two thirds of patients with the P1*ZZ
genotype and lung disease. It is not possible to ascertain why the remaining third of

patients were not treated. Two patients were active smokers and treatment was therefore



not indicated; but other reasons, including refusing treatment by the patient could
explain the lack of augmentation for PI*ZZ subjects with lung disease. Although the
indications for augmentation are clear, the opinions and attitudes about augmentation
may vary greatly among specialists (30), and some may not indicate augmentation for
very mild or very severe patients and others may not initiate augmentation if patients do
not show clinical, functional, or radiological deterioration during follow-up (30,31).

On the other hand, 15.4% of PI1*SZ patients with lung disease received augmentation.
Treatment for P1*SZ patients is included in the indications described in the summary of
product characteristics (SmPCs) of both brands of augmentation therapy available in
Spain (32,33); nevertheless, there is no consensus among specialists about the efficacy
of augmentation in PI*SZ patients with lung disease. While some studies demonstrated
that they have a significantly increased risk of lung disease and augmentation would
help to prevent its progression (7,29,34), others suggest that the risk of lung disease
associated with the PI*SZ genotype is similar to that associated with PI*MZ and much
less than the homozygous form of PI1*ZZ (8,35).

An interesting observation derived from the data is the different distribution of lung
diseases in PI*SZ and PI1*ZZ patients. Emphysema and bronchiectasis were more
frequent in PI*ZZ, but asthma was relatively more frequent in PI*SZ. Among the
P1*ZZ subjects, only a minority had lung disease without emphysema, with 16 (11%)
cases of bronchiectasis, 13 (9%) of asthma and 2 (1.3%) of both diseases combined. In
contrast, 23.2% of PI*SZ subjects had asthma and no evidence of emphysema. We can
compare our results with those of a similar cohort of 424 P1*ZZ unrelated patients in the
UK. In this study, Wood et al (36) reported a higher prevalence of emphysema 65.8%
vs 59.8% in our series) and lower prevalence of bronchiectasis (19.5% versus 32.4% in

Spain). It is of note that 10% of their patients with bronchiectasis had no emphysema,



very similar to the 12% observed in our patients (x). Data from Wood et al (36) were
published 16 years ago and it is not clear whether differences observed are due to real
differences in phenotypes or due to a higher implementation of AATD screening and
more frequent use of HRCT scans during the last years.

The demographic and clinical profiles of patients with emphysema or bronchiectasis in
our group were quite similar, but that of asthmatics was clearly different. Patients with
asthma were younger and diagnosed at a younger age, there was a lower prevalence of
smokers and more women, a higher frequency of patients diagnosed by family
screening and they had better lung function, lower symptom burden and higher serum
AAT concentrations. History of pneumonia was also more frequent in P1*ZZ subjects
compared to PI*SZ, both in the global population and in individuals with lung disease.
These differences could in part be explained by the higher severity of lung disease in
PI*ZZ patients, while other risk factors for pneumonia, such as age were no different
between both genotypes.

Spain is only one of the 16 countries currently participating in the EARCO international
registry. Some of the participating countries have joined EARCO through a unique
national reference centre, but others, such as Portugal (36} (37) or the United Kingdom
have followed the same structure as the Spanish registry with multiple centres
contributing directly to the database and designating a national coordinator who has
direct access to the anonymized national data. The international EARCO registry is the
main research project of the EARCO initiative, but there are other research projects
under development derived from the survey of unmet needs developed by academics,
patients, and caregivers’ representatives. The follow-up of patients included in the
registry will provide relevant information about the natural history of the disease 34

(38).



CONCLUSIONS

The Spanish registry has shown the evolution of the baseline characteristics of the
patients included, who now have an older age and have more preserved lung function,
suggesting an improvement in early diagnosis and better management of the pulmonary
disease. In general, patients with the PI*SZ genotype had a milder respiratory disease
and were less susceptible to tobacco smoking but had a similar prevalence of asthma.
Longitudinal follow-up is necessary to better understand the natural history of the

disease.
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Table 1. Demographic and clinical characteristics of the participants in the Spanish

registry of EARCO and comparison between PI*ZZ and PI*SZ genotypes.

Variables Global 2z SZ p value
(n=405) (n=181) (n=163)

Age, years 53.5 (15.9) 55.4 (14.7) | 51.0(17.3) 0.015

Sex, male (%) 218 (53.8) 95 (52.5) 87 (53.4) 0.869

BMI (kg/m?) 26.4 (4.8) 26.2 (4.9) 26.3 (4.9) 0.730

Smokers (%) 33 (8) 3(2.8) 22 (23.2)

Ex-smokers (%) 222 (54.4) 111 (61.3) 3 (44.9) <0.001

Never smokers (%) 149 (36.8) 66 (36.7) 68 (41)

Tobacco Exposure (Pack-years) 24.5 (21.9) 20.3(13.8) | 25.2(25.1) 0.953

Chronic respiratory disease 267 (66.4) 146 (81.6) 82 (50.6) <0.001




COPD (%) 175 (43.5) 108 (60.3) 42 (25.9) <0.001
Emphysema (%) 163 (40.5) 107 (59.8) 40 (24.7) <0.001
Bronchiectasis (%) 83 (20.6) 58 (32.4) 16 (10) <0.001
Asthma (%) 55 (13.7) 24 (13.4) 22 (13.6) 0.963
Liver disease (%) 42 (10.6) 24 (13.4) 16 (10) 0.322
Age at pnset-of symptoms 46:1(17:2) 7744.2 (16:3) @9 (&75) 0063
Age at dMghEMest AATD 464 (17.4)_ 445 (17.2) |, 468 (18) P vaiBs4
Index Ldﬁg@@/@arq 286(70.8h ¢ 12'%: (7#6)k76 \"1"62\3’5) 0.685°3
Family SgEee G768 98124) 75 (51.4y (215) 47 (&P4578) 3862

Charlsorgppiex (agecorrected) 312 s 4l a a2 @ 5h s 25D T oA
Cardioyasgiiar disease (%) 89(225), i 447 (264 1, (25 {157 0.017
FVC, % . smokers (%) 99.4 (2295 (98] (26.2) jg (A7 4) Jo QAL
FEV1, "Never smokers (%) 817 31-439(965?)8 (32.1) 0(943.@(26 <0.001
FEV1/FYEhdlco Exposure (Packiyear§® (19)18.8[(9.37 (1P) 20.7 (¥2438) | . 48H00L
KCO, 6COPD(%) 76.8(23410g/ (A6 (22°5) 4 (S‘i_QVU ) 0 G&rO0L
Augmeniation JerapYok) 114 28:9)7 (73 35 (5440 (4B%B-D)| <0 90

AAT (MfHinthiectasis (%) 445 (24435 (3249 (17.6) 15 4R 6{11-8) p G001
Exacerb® QA areApUs year 044 (1)24 ( 6.‘4-}’0(--4) oD (gaalg)(u.ts 0 G&x00L
History of pneumonia (%) 77(19.3) 44(24.6) 21(13.1) 0.00

CAT 74(7.2) 9.4 (7.8) 56 (6.2) | <0.001
BODEX 1.2(1.8) 1.8 (2) 0.6 (1.3) | <0.001

Footnote: BMI: Body mass index; COPD: Chronic obstructive pulmonary disease;
AATD: Alpha-1 antitrypsin deficiency; FVC: Forced vital capacity; FEV1: Forced
expiratory volume in 1 second; KCO: Carbon monoxide transfer coefficient; AAT:
Alpha-1 antitrypsin deficiency; CAT: COPD assessment test; BODEx: Body mass
index, obstruction, dyspnoea, exacerbations index; Cardiovascular disease includes
hypertension, ischaemic heart disease, congestive heart failure and peripheral vascular
disease.

Table 2. Comparison of demographic and clinical characteristics of the participants in the
Spanish registry of EARCO with chronic lung disease and PI*ZZ and PI*SZ genotypes.



Liver disease (%) 17 (11.8) 8(9.8) 0.637
Age at onset of symptoms 45.6 (15) 49.9 (18.1) 0.008
Age at diagnosis of AATD 47.4 (14.9) 52.5 (18) 0.003
Index case (%) 25 (17.1) 15 (18.3) 0.824
Family screening (%) 21 (14.4) 12 (14.6) 0.959
Charlson index (age corrected) 3.5(1.9) 4(2.2) 0.105
Cardiovascular comorbidity (%) 43 (30.1) 22 (28.2) 0.771
FVC (%) 93.4 (26.6) 100.4 (20.7) 0.046
FEV1 (%) 61.1 (28.2) 78.7 (28.5) <0.001
FEV1/FVC (%) 51 (17) 62 (19) <0.001
KCO (%) 62.9 (20.6) 84.7 (20.8) <0.001
Augmentation therapy (%) 94 (66.2) 12 (15.4) <0.001
AAT (mg/dL) 25.8 (19.4) 575 (12.2) <0.001
Exacerbations previous year 0.80 (1.3) 0.43 (1) 0.018
History of pneumonia (%) 39 (26.9) 10 (12.7) 0.014
CAT 10.9 (7.9) 8.6 (7) 0.036
BODEXx 22 (2.1) 1.1(1.7) <0.001

Footnote: BMI: Body mass index; COPD: Chronic obstructive pulmonary disease;
AATD: Alpha-1 antitrypsin deficiency; FVC: Forced vital capacity; FEV1: Forced
expiratory volume in 1 second; KCO: Carbon monoxide transfer coefficient; AAT:
Alpha-1 antitrypsin deficiency; BODEx: Body mass index, obstruction, dyspnoea and
exacerbations index; CAT: COPD assessment test; BODEx: Body mass index,
obstruction, dyspnoea, exacerbations index; Cardiovascular disease includes
hypertension, ischaemic heart disease, congestive heart failure and peripheral vascular
disease.

Table 3. Demographic and clinical characteristics of the participants in the Spanish registry
of EARCO with different pulmonary diseases.



Footnote: The different subgroups are not mutually exclusive. BMI: Body mass index;

Variables Emphysema | Bronchiectasis Asthma
(n=163) (n=83) (n=55)
Age, years 61.2 (11.7) 62.5 (11.5) 45.8 (16.4)
Sex, male (%) 96 (58.9) 41 (49.4) 24 (43.6)
BMI (kg/m?) 26.7 (5.1) 26.8 (4.4) 26.4 (5.3)
Smokers (%) 11 (6.7) 4 (4.8) 6 (10.9)
Ex-smokers (%) 129 (79.1) 52 (62.7) 25 (45.5)
Never smokers (%) 23 (14.1) 27 (32.5) 24 (43.6)
Tobacco Exposure (Pack-years) 29.4 (22.5) 25.5 (22) 18.7 (19)
COPD (%) 128 (78.5) 53 (63.9) 14 (25.5)
Emphysema (%) 163 (100) 53 (63.9) 13 (23.6)
Bronchiectasis (%) 53 (32.5) 83 (100) 8 (14.5)
Asthma (%) 13 (8) 8 (9.6) 55 (100)
Liver disease (%) 18 (11.2) 8 (9.6) 5(9.1)
Age at onset of symptoms 48.7 (15.4) 48.7 (14.9) 31.4 (17.3)
Age at diagnosis of AATD 51.7 (14.1) 52.9 (12.9) 38.8 (19)
Index case (%) 139 (85.3) 75 (90.4) 41 (74.5)
Family screening (%) 21 (12.9) 8 (9.6) 10 (18.2)
Charlson index (age corrected) 39(1.7) 3.9 (1.6) 2.3 (2.1)
Cardiovascular comorbidity (%) 58 (36.7) 28 (34.1) 9(17)
FVC (%) 94.3 (27.7) 90.7 (25.5) 101 (4)
FEV1 (%) 59.6 (27.5) 67.7 (28.7) 86.3 (27.9)
FEV1/FVC (%) 49 (15) 58 (16) 69 (17)
KCO (%) 60.9 (19.9) 70.4 (21.7) 81.8 (20.9)
Augmentation therapy (%) 95 (59.7) 38 (47.5) 8 (16)
AAT (mg/dL) 38.2 (26.9) 37.4 (22.3) 45.8 (21.9)
Exacerbations previous year 0.7 (1.2) 0.7 (1.3) 05(.2)
History of pneumonia (%) 34 (21) 27 (32.5) 12 (23.1)
CAT 115 (7.7) 11 (7.8) 7 (6.4)
BODEX 2.3(2) 1.7 (2) 1(1.5)

COPD: Chronic obstructive pulmonary disease; AATD: Alpha-1 antitrypsin deficiency;
FVC: Forced vital capacity; FEV1: Forced expiratory volume in 1 second; KCO:
Carbon monoxide transfer coefficient; AAT: Alpha-1 antitrypsin deficiency; BODEX:
Body mass index, obstruction, dyspnoea and exacerbations index; CAT: COPD
assessment test; BODEXx: Body mass index, obstruction, dyspnoea, exacerbations index;
Cardiovascular disease includes hypertension, ischaemic heart disease, congestive heart

failure and peripheral vascular disease.




FIGURES

Figure 1. Comparison of FEV1(%) (1A), FVC (1B) and FEV1/FVC (1C) values of
participants in the Spanish registry with the PI*ZZ and P1*SZ genotypes.

Footnote: Blue box plots represent the PI*ZZ and red box plots the PI*SZ genotypes.

In each blox plot, the median value is indicated by the centre horizontal line, and the
25th and 75th percentiles are indicated by the lower and upper box horizontal lines.
Circles on the high end indicate the outliers. P values according to the Student’s T Test.
There was a statistically significant difference between pack-years of smoking groups
for FEV1(%) and FEV1/FVC for both PI*ZZ genotype (p for trend < 0.001) and PI*SZ
genotype (p for trend < 0.001). For FVC(%) the p for trend was p=0.004 for PI*ZZ and

p=0.29 for PI*SZ.

Figure 2. Distribution of lung diseases in participants of the Spanish registry with the
PI1*ZZ (2A) and PI*SZ genotypes (2B).
Footnote: The size of each circle is proportional to the number of individuals in each

group
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