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Abstract 

Background: Alpha­1­Antitrypsin (AAT) is a protein that inhibits protease, especially Trypsin. AAT deficiency can cause 
lung diseases such as early emphysema, mainly affecting the Anglo­Saxon population this was considered to be a rare 
condition in Panama. This study aimed to determine the prevalence of Alpha­1­Antitrypsin Deficiency (AATD) and allele 
frequency, in patients with COPD. Methods: Cross­sectional intervention study, in patients with COPD diagnosis in Pana­
ma. All patients’ AAT levels were determined with blood samples, by nephelometry. Those with AAT levels &lt;116 mg/dL 
were subjected to genotyping with the real­time PCR test (AAT­mpx RealFast), which detects the protease inhibitor (PI) 
*M, *S y *Z of the SERPINA1 gene simultaneously. Results: 78 patients were included, 55 (70.5%) had AAT levels < 116 
mg/dL. The genotype distribution for these was as follows: PI*MM in 15 (27.3%), PI*MZ in 37 (67.3%), PI*MS in 2 (3.6%), 
and PI*SS in 1 (1,8%). Conclusion: Our findings demonstrate that AATD frequency is low in COPD patients. However, we 
have a high frequency of the heterozygous PI*MZ allele, which could be a future risk factor.

Corresponding author
 Lydier De Gracia   

Email
 lynic4@gmail.com

Keywords: alpha­1­antitrypsin, COPD, alpha­1­antitrypsin defi­
ciency, serpina1 y alleles.

Bioethical aspects: The authors declare that informed consent 
was obtained from the participants. The authors declare that 
institutional ethical standards were followed.

Funding: The authors declare that there was no external fun­
ding for the preparation of this work.

Licence and Distribution: Published by Infomedic Internatio­
nal under the Creative Commons Attribution 4.0 International Li­
cense (CC­BY­NC­ND).

Data access: The authors did not provide statements re­
garding data use or availability policies.

DOI:  10.37980/im.journal.ggcl.es.20242380

 Genet Genom Clin 2024 2(2):11­17

INTRODUCCION
Alpha 1­antitrypsin (AAT) is a 52 kD glycoprotein, 
mainly synthesized in the liver, with a half­life in the 
blood of approximately 5 days. It was recently 50 
years since the first description of alpha 1­antitryp­
sin deficiency (AATD) by Laurell and Eriksson, who 
observed the absence of the alpha 1 band of globu­
lins in electrophoresis. The set of variants is called 
Pi (protease inhibitor) system, the variants were as­

signed with the letter of the alphabet according to 
the electrophoretic migration of the gel, they called 
Pi*M to the average speeds, Pi*S slow migration 
and Pi*Z to the very slow migration, from there aro­
se more investigations which the normal allele, pre­
sent in more than 85% of the individuals, is 
denominated M and the most frequent mutants S 
and Z. Today, heterozygous variants are the most 
common variants already described. Its main func­
tion is to inhibit neutrophilic elastase (NE) in the 
lung, thus protecting lung tissue from proteolytic de­
gradation. 

Alpha 1­antitrypsin deficiency (AATD) is an autoso­
mal co­dominant disorder that occurs most fre­
quently in adulthood. AATD is caused by variants in 
the SERPINA1 gene, located on the long arm of ch­
romosome 14 (14q32.1). 

The most common variants are the Z and S va­
riants, caused by the substitution of glutamic acid 
for lysine or valine at positions 342 and 264 of the 
polypeptide, respectively.

More than 120 variants have been identified to date, 
but the most common are Pi*Z and Pi*S. Carriers of 
AATD are at increased risk for early emphysema and 
later chronic obstructive pulmonary disease (COPD) 
[6]. Despite scarce epidemiological information world­
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wide, several studies have shown that AATD is relati­
vely common among Europeans, and its frequency 
may be 2,000 to 4,000 persons [7, 8, 9]. 

According to studies, patients with AATD may expe­
rience significant airflow limitation without airway 
obstruction, and it is often greater than their smo­
king history. Only 15­30% of smokers experience 
COPD [10,11]. Risk exposures may also affect lung 
function in patients with AATD found in COPD pa­
tients (smoking, environmental exposures, biomass 
exposure, age, and baseline lung function) [11].

Inherent problems include the difficulty in unders­
tanding genetic variants and their relevance; new 
approaches are needed in the design and imple­
mentation of clinical trials, such as gene silencing 
strategies. The fact that the Panamanian population 
is ethnically diverse, including immigrants from Eu­
ropean countries where the frequency of alleles im­

plicated in early pulmonary changes is high, sug­
gests that AATD is underdiagnosed in Panama. Alt­
hough the calculated prevalence for COPD in 
Panama is 4.4% [12], the prevalence of AATD in this 
population is still unknown and for years it was not 
considered to be affecting our population. We con­
ducted this study with the intention of knowing the 
prevalence of AATD, as well as the allele frequency, 
in patients diagnosed with COPD in Panama.

METHODS

Study design

A cross­sectional intervention study was carried out 
in patients with a previous diagnosis of COPD, who 
were under follow­up in the pulmonology depart­
ment of the Hospital Dr. Arnulfo Arias Madrid; this is 
a national referral general hospital, belonging to the 
Caja de Seguro Social, located in Panama City. The 
study was evaluated, approved and registered by 
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the Ethics Committee of the Hospital Dr. Arnulfo 
Arias Madrid, under number CBI ­ CHDrAAM ­ 141 ­ 
2022.

Patients
Patients over 18 years of age, with an established 
diagnosis of COPD, by clinical evaluation and sim­
ple and bronchodilator spirometry, performed by a 
pulmonology specialist, were included. Patients we­
re recruited in the outpatient section of the hospital's 
pulmonology department.

Patients over 18 years of age and with a clinical 
diagnosis of COPD/AA enzyme deficiency were in­
cluded and oncologic patients were excluded, as 
well as those with immunosuppression due to medi­
cation or other causes, acute infectious process and 
any condition that could hinder the comprehension 
of the study, either due to neurological or psychiatric 
disease, or language barriers.

After informed consent, the clinical record was 
questioned and checked for age, sex, ethnicity, pro­
vince of origin, and risk exposure (smoking, bio­
mass, or other environmental or occupational 
exposures).

Determination of serum alpha 1­antitrypsin 
(AAT) concentration

Ten ml of venous blood was obtained and distri­
buted as follows: 4 ml of whole blood and 6 ml of 
serum. An initial determination of serum AAT le­
vels was performed on this sample. AAT levels 
were determined via the Siemens nephelometry 
technique. Internal test controls were used to vali­
date the AAT values measured in serum, and a 
cut­off point for normal AAT values (116 ­ 220 mg/
dL) was considered. Subsequently, in case serum 
AAT levels < 116 mg/dL were found, genotyping 
was performed (Figure 1).

DNA isolation and AAT genotyping

EDTA­extracted whole blood was used for DNA ex­
traction; DNA was extracted with a NucleoSpin MA­
CHEREY ­ NAGEL blood DNA extraction kit [13], 
following the manufacturer's instructions. For the 
identification of the S and Z alleles in exons 3 and 5, 
in the 145 bp and 153 bp fragments of the SERPI­
NA1 gene, respectively, SNP genotyping tests by 
real­time PCR AAT mpx RealFastTM Assay (Vienna­
Lab Diagnostics) [14] were used, which was fast and 
accurate for the simultaneous detection of *S and *Z 
variants of the protease inhibitor (PI). In addition, 
controls for the normal genotype (WT ­ Control) and 
the homozygous mutant (MUT ­ Control) were used.

Statistical analysis

A descriptive statistical analysis was performed. The 
mean or median, with its dispersion value for quanti­
tative variables, and the absolute and relative fre­
quencies for quantitative variables were calculated.

Differences between categorical variables between 
the variants and the variables of sex, age, origin 
and smoking were calculated using the x2 (chi ­ 
square) for the crossover between two qualitative 
variables [15].

RESULTS

Seventy­eight patients with diagnosed COPD were 
included. AAT lower than 116 mg/dl was found in 55 
patients, who underwent genotyping (Figure 1).

The characteristics of the 55 patients are shown in 
(Table 1). The median age was 65 years with a 
standard deviation of ±15.5, 56.4% were male.

Forty­nine.1% identified themselves as Hispanic 
and 30.9% as black. The 58.1% came from the pro­
vince of Panama, followed by the province of Colon 
with 10.9%. Regarding risk exposure, 58.2% repor­
ted exposure to biomass and 25.4% reported a his­
tory of active smoking (Table 1).

The genotype distribution was as follows: Pi*MM 
with 27.3% (15/55) of patients, Pi*MZ allele with 
67.3% (37/55), Pi*MS with 3.6% (2/55) and Pi*SS 
with 1.8% of the total sample (1/55).

Demographic characteristics stratified by genotype 
are shown in (Table 2). In the study, the overall pre­
valence of HAD in the Panamanian population was 
0.7%, and the genotype with the highest prevalence 
was Pi*MZ. When analyzing the characteristics of 
sex, age and ethnicity, we observed that patients 
with deficiency were characterized by a tendency 
towards the Pi*MZ genotype, compared to patients 
with mild or non­deficient genotype (Pi*MM respecti­
vely) (p = > 0.005).

After adjusting for the associated variables of risk 
exposures, independently of genotype, it could be 
observed that those exposed to biomasses were 
more likely to have the Pi*MZ genotype (75.6%, p = 
0.003). However, there was no difference in envi­
ronmental exposure and smoking history between 
the genotypes of the patients.

In patients with available results, serum AAT le­
vels were below the treatable range for the obser­
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ved genotypes compared to patients without the 
disease (p = < 0.001).

DISCUSSION

The prevalence of COPD has shown an increase 
worldwide, but in the national prevalence study in 
Panama, one of the lowest prevalences in the re­
gion was reported, with 4.4% (CI 3.1­ 5.8) [16, 17]. 
The global risk factors for COPD continue to be en­
vironmental factors, especially exposure to tobacco; 
in Latin American countries, exposure to biomass, 
such as particulate matter from smoke produced by 
burning biofuels, such as wood, animal manure or 
crop residues, remains an important risk factor. The 

most frequent generic factor for developing the di­
sease is alpha 1­antitrypsin AATD deficiency [18], 
which has a low prevalence.

In this study, we sought to identify the most frequent 
deficiencies and genotypes in our population. To de­
tect deficiency, we used the serum AAT value of 116 
mg/dl, which corresponded to the maximum value of 
the confidence interval range, measured by nephe­
lometry [19]; this was done to identify patients with 
severe AATD, as well as patients with moderate and 
mild AATD.

Worldwide, the prevalence of AATD is estimated to 
be between 0.06% in East Asia and 7.4% in Sout­
hern European countries [20, 21]. In our study, we 
found a prevalence of 0.7%, which is within low ran­
ges, and is similar to other countries in the region; 
Brazil has a prevalence of 2.8%, mainly of the Pi*ZZ 
genotype, Argentina has a prevalence of 1.29%, 
mainly of the Pi*ZZ genotype [22], and Colombia 
has a prevalence of 0.69%, mainly of the Pi*MS ge­
notype [23].

In contrast to other Latin American studies, in which 
the most common genotypes were Pi*ZZ and Pi*ZS, 
our case corresponded to a patient with the Pi*SS 
genotype [16, 16, 19]. In addition, the genotype we 
found most frequently was the heterozygous Pi*MZ, 
which corresponds to the most frequent variant 
worldwide, about 20%. In our case, it was 67.2%, 
which is much higher than what has been reported 
worldwide. These were mainly associated with pa­
tients exposed to biomass, which could represent a 
risk for a future increase in cases.

The Pi*MZ heterozygous population is described to 
have an increased risk of impaired lung function and 
an increased risk of severe COPD. However, no con­
clusions have been reached on the usefulness or be­
nefit of specific treatment. Heterozygous variants 
have also been reported to be associated with other 
extrapulmonary diseases, such as liver disease.

It is important to note that biomass exposure is con­
sidered the second leading cause of COPD, after 
smoking. In this study, we compared whether pa­
tient age, gender, and ethnicity were associated with 
the variants. We found no significant differences in 
the variables; this is probably because the severity 
of the disease does not significantly affect the varia­
bles, and instead depends largely on the high risk of 
exposure one may have. 

This was the first study performed in COPD patients 
to evaluate alpha 1­antitrypsin deficiency and its ge­
notypes in the Republic of Panama. All the data 
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supporting the findings of this study are available in 
the article. Additional information is available upon 
reasonable request to the corresponding author. It 
shows the presence of heterozygous genotypes in 
2/3 of the studied population, which is a significant 
contribution to understand this disease in our 
country.

The main limitation of the study was that it was ca­
rried out in patients with social security, received in 
a hospital in the capital city, which does not repre­
sent the total population of the country. For this rea­
son, it is recommended to extend the analysis to 
populations throughout the country with variable en­
vironmental exposures, and with ethnicities such as 
native indigenous peoples in order to have a more 
complete understanding of our country. It would be 
valuable to study the relationship between lung 
function and liver function in Pi*MZ heterozygous 
patients, which were the most frequent in our 
country.

 

CONCLUSION

The prevalence of alpha 1­antitrypsin in Panama 
City is low and similar to that reported in the region. 
The most frequent homozygous genotype was 
Pi*SS, and the heterozygous genotype was Pi*MZ, 
which was more associated with biomass exposure. 
Therefore, new strategies are needed to improve 
detection, especially, because the available eviden­
ce supports the clinical efficacy of augmentation 
therapy and new alternative therapies are currently 
being investigated.
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