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ABSTRACT

Introduction: Alpha-1 antitrypsin (AAT) is a glycoprotein primarily synthesized by hepatocytes,
acting as an inhibitor of neutrophilic elastase and protecting lung tissue from degradation. Alpha-1
antitrypsin deficiency (AATD) is a hereditary disorder transmitted in an autosomal codominant
manner and associated with the SERPINAT gene. This condition is strongly linked to the development
and progression of Chronic Obstructive Pulmonary Disease (COPD), leading the WHO to recommend
screening for AATD in all diagnosed patients. In Brazil, due to genetic admixture, the prevalence of
AATD in COPD patients is similar to that observed in other countries. Experience Report: The study
was conducted during the event “Salde na Praca” in Goiania on November 20, 2024, with genetic
testing performed on patients with COPD diagnosed by spirometry. Smokers, former smokers,
and non-smokers were included. Sample collection was performed using an oral swab (saliva), and
the samples were sent for complete sequencing of the SERPINAT gene. Patients provided contact
information, and the results will be available within 90 days. The initiative also included medical
guidance on AATD and its implications, highlighting that 90% of participants were unaware of the
condition. Final Considerations: The genetic identification of AATD in COPD patients provides
a new therapeutic approach, including AAT replacement therapy and preventive counseling for
family members. Such initiatives promote education, innovation, and improvements in quality of
life, while potentially reducing healthcare costs by preventing COPD complications.
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INTRODUCTION

Placenta Alpha-1-antitrypsin (AAT) is a glycoprotein primarily synthesized by hepatocytes (>80%)
and is also found in other sites such as the lungs, kidneys, and intestines. AAT is encoded by the
SERPINAT1 gene, located on the long arm of chromosome 14 (14932.1)." Itis also known as protease
inhibitor (Pi), actively inhibiting neutrophil elastase, trypsin, and proteinase-3, thereby protecting
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lung tissue from excessive proteolytic degradation of elastin as well as from external injuries, such
as exposure to tobacco smoke.

Although AAT deficiency is a rare disorder, it is the most common hereditary disorder in adults,
caused by a mutation in the SERPINA1 gene. This condition is inherited in a simple Mendelian
manner, following an autosomal codominant pattern, with one allele inherited from each parents.
There are approximately 125 known variants of this gene, classified as normal, deficient, null, and
dysfunctional.

The normal genotype Pi*MM is present in approximately 80-95% of the population and expresses
100% of serum AAT. The five main deficient genotypes (PiMS, PiSS, PiIMZ, PiSZ, and Pi*ZZ) are found
in the remaining 5-20% of the population and express 80%, 60%, 55%, 40%, and 15% of serum AAT,
respectively.?*5

The strong relationship between COPD and AAT deficiency led the WHO to issue a 1999
recommendation advising that AATD screening be performed at least once in all patients diagnosed
with COPD.6

Epidemiologically, AATD has a higher prevalence among Caucasians of European descent.’?
However, given the high rate of European immigration to Brazil and the resulting genetic admixture,
a cross-sectional study conducted between 2011 and 2012—which gathered data from the five main
centers across different regions of Brazil—found that the prevalence of AAT deficiency in COPD
patients was similar to that observed in most other countries.3

In light of the above, through private initiative, genetic testing kits were donated for the detection
of potential COPD patients who may not have received a diagnosis of AAT deficiency. These kits are
designed for oral swab (saliva) testing.

Upon identifying patients with deficient genotypes, the possibility of treatment with augmentation
therapy is considered, involving intravenous administration of alpha-1 proteinase inhibitor derived
from human plasma. This approach also extends to providing genetic counseling for close family
members.

The main objective of this report is to highlight the correlation between the development and
progression of COPD and AAT deficiency.

The purpose of conducting genetic testing will be to create a database that will allow the
identification of patients’ genotypes, distinguishing them according to the degrees of AAT deficiency
(from moderate to severe) and providing them with appropriate treatment based on their conditions.

In the future, it is anticipated that there will be a reduction in the number of hospitalizations due
to exacerbations in this population of patients who have not only COPD but also AATD, leading to
reduced healthcare costs and allowing for an improved quality of life.”

EXPERIENCE REPORT

The experience report took place at the event titled “Saude na Praca,” which occurred on
November 20, 2024, in the city of Goiania, GO. This event enabled the collection of material for
conducting genetic tests to research AATD in COPD patients.

Patients with a documented COPD diagnosis through spirometry were selected. There were
no limitations regarding age or diagnosis duration. The group included both current smokers,
former smokers, and patients who had never been exposed to tobacco.

Genetic testing was conducted through saliva sample collection (oral swab) using appropriate
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kits for storage. The samples were properly allocated and sent to a laboratory center. The
complete sequencing of the SERPINAT gene will be performed, and results are expected to be
available within an estimated timeframe of up to 90 days from the date of submission. For the
genetic test, patients with a COPD diagnosis based on spirometry were selected, without prior
knowledge regarding the coexistence of AAT deficiency.

The patients who underwent the test filled out a form with personal data, including at least
two phone numbers, physical address, and email address. The results obtained will later be
made available to the medical team through a login and password.

On the same day, outpatient follow-ups were scheduled to allow for the delivery of the
results.

The action carried out on the day of the sample collection involved not only the collection of
samples by the attending resident doctors, but also provided an opportunity to offer guidance
to patients regarding the potential outcomes.

Approximately 90% of the patients present were unaware of AAT deficiency and were able
to receive updates during the action.

Future results will expand treatment options for the COPD population, as well as provide
opportunities for genetic and behavioral counseling.

DISCUSSION

The initiative to conduct genetic testing for AAT deficiency screening in COPD patients
is commendable, especially considering the strong correlation and coexistence of the
two conditions. AAT deficiency has a high rate of underdiagnosis, primarily due to the
underestimation of the previously known epidemiology. However, when considering Brazil
as a country with high genetic admixture, studies have observed epidemiological rates similar
to those found in European countries3.

Knowing patients across a spectrum, in order to map them genetically, allows for the
identification of the correct diagnosis. Additionally, it enables the extension of care to family
members through genetic counseling and guidance aimed at minimizing exposure.

Treatment with exogenous AAT replacement (via injection) is a viable option for the
population with AAT deficiency, as it impacts the progression of the disease?4 8.

Access to medication therapy is still limited by high costs. However, we have seen
patients who acquired the treatment through legal channels, in collaboration with the Public
Prosecutor’s Office, with satisfactory results in preventing the progression of COPD.

FINAL CONSIDERATIONS

Placental COPD is a progressive disease, widely known for its complications and impact on the life
of the affected patient’. With the advent of technological advancements that expanded diagnostic
and investigative methods, it was observed that many COPD patients also had AAT deficiency,
although this was diagnosed late.

With the detection and genetic mapping of this population, new possibilities in the care pathway
can be accessed, thereby implementing injectable replacement therapy to slow the progression of
the disease and also provide genetic counseling to family members. This action, in addition to being
educational and innovative, represents an important step in combating the progression of COPD.
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