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A B S T R A C T   

The clinical manifestations of COVID-19 are heterogeneous: 46.4% of patients admitted into hospital reported to 
have at least one comorbidity. Comorbidities such as COPD, diabetes, hypertension and malignancy predispose 
patients with Covid-19 to adverse clinical outcomes. Alpha 1-antitrypsin deficiency (AATD) is a genetic disorder 
caused by pathological mutation(s) in the SERPINA1 gene resulting in an imbalance in proteinase activity which 
may lead to premature emphysema and COPD. 

Our aim was to investigate whether people with severe AAT deficiency (AATD) have an increased risk of 
(severe) COVID-19 infection. 

We collected data on COVID-19 symptoms, laboratory-confirmed infection, hospitalization and treatment by 
means of a telephone survey, directly administered to Italian severe AATD subjects in May 2020. We then 
compared our findings with data collected by the Istituto Superiore di Sanità on the total population in Italy 
during the same period. 

We found an higher frequency of SARS-CoV-2 infection in our cohort (3.8%) compared to national data 
regarding infection, thus giving severe AATD a relative risk of 8. 8 (95%CI 5.1-20,0; p<0.0001) for symptomatic 
SARS-CoV-2 infection. Moreover, the relative risk (RR) was higher in AATD patients with pre-existing lung 
diseases (RR 13.9; 95%CI 8.0-33.6; p<0.001), but with a similar death rate (1 in 8, 12.5%) compared to the 
general population (13.9%; RR 0.9). 

These preliminary findings highlight the importance of close surveillance in the spread of COVID-19 in pa-
tients with severe AATD and underlines the need for further studies into the role of the antiprotease shield in 
preventing SARS-Cov-2 infection.   

The spread of severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) quickly took on pandemic proportions after March 2020, 
affecting over 100 countries in few weeks. 

According to the literature, the clinical manifestations of COVID-19 
are heterogeneous, with 46.4% of patients admitted into hospital re-
ported as having at least one comorbidity [1]. 

Comorbidities such as COPD, diabetes, hypertension and malignancy 
predispose patients with Covid-19 to adverse clinical outcomes [2]. 

Alpha 1-antitrypsin (AAT) is the most abundant serum proteinase, 
whose deficiency caused by pathological mutation(s) in the SERPINA1 
gene results in an imbalance in proteinase activity which may lead to 
proteolytic tissue damage and premature emphysema and COPD [3]. 

AAT also has a highly significant anti-inflammatory role with immu-
nomodulatory properties [3]. Serine proteases, such as TMPRSS2 and 
TMPRSS4 enhance SARS-CoV-2 entry into enterocytes [4]. Moreover, a 
blunted AAT response to IL-16 has been observed in people with severe 
COVID-19 infections [5]. A recent paper looked into the potential role of 
AAT in COVID-19 infection [6]. Consequently, we investigated whether 
people with AAT deficiency (AATD) have an increased risk of (severe) 
COVID-19 infection. 

With this aim, we collected data on COVID-19 symptoms, laboratory- 
confirmed infection, hospitalization and treatment by means of a tele-
phone survey, directly administered to severe AATD subjects in May 
2020, during Phase 2 of the lockdown in Italy. We compared our 
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findings with data systematically collected by the Istituto Superiore di 
Sanità on the total population in Italy during the same period [7]. 

Inclusion criteria for the survey were age >18 years old and severely 
reduced serum AAT levels due to two inherited pathological alleles in 
the SERPINA1 gene. 

In total, we collected surveys from 209 subjects who answered to 
telephone calls out of 593 contacts (35%), derived from Italian Registry 
of Severe AATD. Prior to the pandemic, 113 (54.1%) of these subjects 
were suffering from lung diseases (emphysema, COPD, bronchiectasis, 
asthma) and 16 (7.7%) had other (mainly liver) diseases with no lung 
impairment. Eighty subjects (38.3%) were healthy and were likely 
detected because they were related to AATD patients or due to incidental 
diagnosis. Table 1 reports demographic and clinical data, AAT levels and 
SERPINA1 genotypes. 

Interestingly, 122 subjects (58.4%) lived in regions with the highest 
levels of COVID-19 in Italy, 34% of whom in Lombardy, where the 
recorded rate of COVID-19 infections on 31st May 2020 [7] was the 
highest in Italy. 

During the telephone survey, 29 subjects (13.9%) reported any 
symptoms that were most likely to be related to SARS-CoV-2 infection 
(discounting pre-existing symptoms), including fever, dry cough, sore 
throat, tiredness, diarrhoea, conjunctivitis, headache, loss of taste or 
smell and skin rash. 

Eighteen subjects reported that they had had laboratory tests for 
SARS-CoV-2 on nasal swabs or blood samples (10 and 8 subjects, 
respectively). Of these, 8 turned out to be positive (6 nasal swabs and 2 
blood tests), confirming a 3.8% SARS-CoV-2 incidence in our cohort. No 
specific risk factor for SARS-CoV-2 infection was found across cate-
gories, apart from AAT levels. On a regional level, 3 out of 71 (4.22%) 
subjects tested positive in Lombardy compared to 7 out of 122 (5.74%) 
in the most affected regions in Italy. These figures are higher than those 
reported in the general population (0.867% and 0.388% in Lombardy 
and Italy, respectively) [7]. 

Regarding the clinical impact of COVID-19 in AATD subjects, one 
patient, who was already long-term hospitalized because of severe lung 
impairment before COVID-19 infection, died. Seven out of 8 patients in 

the survey stated that their current health status was good, 3 of whom 
reported having been admitted into hospital for 3 days, 1 week and 2 
months, respectively, with no need for intensive care. The other 4 sub-
jects were treated at home with standard therapies. 

The most intriguing data we gleaned from this survey is the higher 
frequency of SARS-CoV-2 infection in our cohort (3.8%) compared to 
national data regarding infection, thus giving severe AATD a relative 
risk of 8.8 (95%CI 5.1–20,0; p < 0.0001) for symptomatic SARS-CoV-2 
infection. Moreover, the relative risk (RR) was higher in AATD patients 
with pre-existing lung diseases (5.4%) (RR 13.9; 95%CI 8.0–33.6; p <
0.001), but with a similar death rate (1 in 8, 12.5%) compared to the 
general population (13.9% [7]; RR 0.9). When we restricted the analysis 
to Lombardy, it emerged that patients with AATD had an approximate 
eight-fold risk of SARS-CoV-2 infection compared to the general popu-
lation (RR 8.1; 95%CI 3.2–17.4; p < 0.0001) and an eleven-fold risk (RR 
11.2; 95%CI 4.1–23.3; p < 0.001) if it was associated with pre-existing 
pulmonary diseases. We are aware that the findings could theoretically 
be subjected to selection bias, since the survey reached only 35% of the 
Italian cohort with Severe AATD. Anyway, if we assume that none of 
these two thirds not reached by the survey were positive, the incidence 
of SARS-Co-2 infection would have been higher (1,3%) than that of the 
general population. 

Although the survey did not record individual behavior prior to the 
lockdown period, we might have justifiably expected hospital atten-
dance to be a main risk factor for SARS-CoV-2 infection. However, only 2 
out of 8 infected cases attended hospital on a weekly basis for 
augmentation therapy [3]. Moreover, we did not observe a statistically 
higher incidence of SARS-CoV-2 infection in patients treated with 
augmentation therapy in hospital (2/44; 4.5%) compared to other 
subjects (6/165; 3.6%). 

Individuals with COPD have increased airway expression of ACE-2, 
which is the entry receptor for the COVID-19 virus [8]. The high fre-
quency of emphysema and COPD in AATD patients could partially 
explain our data, since in our cohort only 29/113 patients (25.7%) re-
ported lung obstruction and only one SARS-Cov-2 infected subject re-
ported clinically-diagnosed COPD. A recent meta-analysis on 

Table 1 
Demographic characteristics and clinical data of the full cohort and according to COVID-19 testing.  

Variables Total (n=209) Not Tested (n = 191) Tested, positive (n = 8) Tested, negative (n = 10) p-value 

Males, n (%) 104 (49,8) 94 (49,2) 5 (62,5) 5 (50,0)  
Age (years), median (IQR) 57,0 (53,0–59,0) 57,0 (53,0–59,4) 54,5 (38,4–74,8) 46,0 (29,3–63,3)  
Smoke, n (%)  

Active smoker 27 (12,9) 25 (13,1) – 2 (20,0)   
No smoker 100 (47,8) 92 (48,2) 3 (37,5) 5 (50.0)  
Former 82 (39,2) 74 (38,7) 5 (62,5) 3 (30,0)  

pack/years, median 5,1 (2,9–7,4) 5,2 (1,9–7,6) 12 (4,0–20,0) 18,7 (20,0–16,3)  
Genotype n (%) 

PI*ZZ 78 (37,3) 74 (38,8) 3 (37,5) 1 (10,0)  
PI*SZ 53 (25,4) 47 (24,6) 1 (12,5) 5 (50,0) 
Other genotypes 78 (37,3) 70 (36,6) 4 (50,0) 4 (40,0) 

AAT (mg/dL) median (IQR) 36,0 (31,0–45,0) 34,0 (30,0–40,0) 46,0 (22,0–70,0) 60,5 (44,4–78,9) 0,04 
Lung diseases n (%), namely: 109 (52,1) 96 (50,3) 7 (87,5) 6 (60,0)  

Emphysema/COPD 77 (36,8) 72 (37.7) 4 (50,0) 1 (10,0)  
Asthma 22 (10,5) 17 (8,9) 2 (25,0) 3 (30,0)  
Bronchiectasis 7 (3,3) 5 (2,6)  2 (20,0)  
Other lung diseases 3 (1,4) 2 (1,0) 1 (12,5) –  

Liver diseases 8 (3.8) 8 (4,2) – –  
Other Disease 8 (3.8) 8 (3.8) – –  
Healthy 80 (38,3) 75 (39,3) 1 (12,5) 4 (40,0)  
FEV1/FVC>70, n(%) 30 (14,3) 28 (14,7) 2 (25,0) 0  
Living in the most affected Italian Regions*, n (%) 122 (58,4) 110 (57,6) 7 (87.5) 6 (60,0)  
Living in Lombardy, n (%) 71 (34,0) 63 (33,0) 3 (37,5) 5 (50.0)  
Augmentation therapy n (%) 53 (25,4) 51 (26,7) 2 (25,0) –   

Symptoms related to COVID-19, n (%) 29 (13,9) 20 (10,4) 8 (100) 1 (10,0)  
Hospital admission 3 (1,4) caused by COVID-19 
n (%) 

- 3 (37,5) 0  

Death n (%) 1 (0,5) - 1(12,5) -   
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SARS-Cov-2 infection showed that individuals with pre-existing COPD 
have a fivefold increased risk of developing severe COVID-19 [9]. Our 
data is not able to indicate a worse prognosis of COVID-19 in AATD 
patients, since none of our infected subjects required intensive care. 

A recent analysis identified a 3p21.31 gene cluster as a genetically 
susceptible locus in patients with Covid-19 and respiratory failure con-
firming the potential involvement of the ABO blood-group system [10]. 
The gene cluster 14p32.1 where SERPINA1 lies, didn’t prove to be 
associated with COVID-19. Nevertheless, low frequency variants (such 
as those related to a rare disease like AATD) could contribute substan-
tially to the missing heritability of a genetic trait and a possible asso-
ciation with specific clinical conditions can only be revealed in selected 
cohorts. 

These preliminary findings highlight the importance of close sur-
veillance in the spread of COVID-19 in patients with severe AATD and 
underlines the need for further studies into the role of the antiprotease 
shield in preventing SARS-Cov-2 infection. 
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