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alpha-1 antitrypsin levels and lung function 
parameters?
José María Hernández-Pérez1a, Claudia Viviana López-Charry1a

1. Departamento de Neumología. Hospital Universitario Nuestra Señora de Candelaria, 38010, Santa Cruz de Tenerife, España.

TO THE EDITOR:

Alpha-1 antitrypsin (AAT) deficiency is a genetic 
condition that predisposes those who have it to develop 
lung involvement in the form of emphysema and/or 
liver involvement in the form of cirrhosis or fibrosis.(1) 
AAT levels in routine clinical practice are requested as 
a starting point within the AAT deficiency diagnostic 
algorithm, without providing any type of information 
except for the quantitative point of view to define only 
the existence of that deficiency. To date, few studies 
have tried to relate AAT levels with possible alterations 
in pulmonary function parameters. Therefore, our 
objective was to study whether there was any type of 
association between AAT levels and functional parameters 
measured by spirometry.

We carried out a prospective study involving 1,510 
consecutive subjects who sought the outpatient 
pulmonology clinic of our hospital for any reason and 
underwent blood workup and spirometry at the same 
visit. Patients were recruited during 54 consecutive 
months (between January of 2011 and June of 2015). 
Spirometric parameters were obtained with the use 
of a spirometer (Datospir 600; Sibelmed®, Barcelona, 
Spain). Pre- and post-bronchodilator spirometry was 
performed to obtain at least three acceptable and 
reproducible maneuvers according to standard quality 
criteria.(2) Four variables were used to define lung function 
impairment: FVC < 80% of the predicted value, FEV1 
< 80% of the predicted value, FEV1/FVC ratio < 70%, 
and/or FEF25-75% < 60%.

Inclusion criteria were giving written informed consent, 
being able to perform spirometry successfully (three 
acceptable and reproducible maneuvers), and undergoing 
spirometry and determination of AAT levels in blood 
by nephelometry at the same visit. The final sample 
comprised 1,334 subjects, because 176 individuals did 
not meet the inclusion criteria. The study was approved 
by the research ethics committee of the institution 
(Protocol HGLaPalma_2010_7).

In the sample as a whole, 770 subjects were male 
(57.7%), the mean age was 56.4 ± 18.5 years, and 
the mean weight was 81.4 ± 18.6 kg. As for smoking 
status, 263 (19.7%) and 494 (37.0%) of the subjects 
were active and former smokers, respectively. The 
mean AAT level was 125.1 ± 31.9 mg/dL, and to 362 
(27.1%) of the subjects presented with an obstructive 
pattern in spirometry (FEV1/FVC < 70%).

A statistical analysis of the relationship between AAT 
levels and lung function parameters showed a statistically 
significant association between the lung function 

parameters that are indicative of airflow obstruction 
and an AAT level < 40 mg/dL (χ2 = 22.61; p < 0.0001; 
OR = 5.46; 95% CI, 1.36-21.96; p < 0.05; Figure 1).

These results seem to show that patients with low AAT 
levels (0-40 mg/dL) are associated with altered lung 
function parameters in the form of airflow obstruction, 
and this interval would correspond to the most deficient 
genotypes (Pi*ZZ and some rare variants), a fact that 
is consistent with those collected in previous studies,(3) 
although, in the study by Tanash et al.,(4) the sample 
comprised children who had been exposed to tobacco 
smoke, a factor that is well known to be associated with 
significant deterioration of lung function.(5) However, 
considering AAT levels in the range of 41-65 mg/dL, the 
obstructive pattern was present in of 17.3% of the sample, 
which would mostly correspond to the Pi*SZ and Pi*MZ 
genotypes or some rare variants, showing how important 
it is to monitor these genotypes, especially when they 
are associated with smoking.(6) Other authors(7) found 
no relationship between AAT levels and lung function 
parameters measured by spirometry, although the 
cohort studied involved patients diagnosed with COPD, 
and genotyping in search of AAT deficiency alleles was 
not performed; therefore, it is impossible to rule out 
AAT deficiency in either of the studies.

In conclusion, this study shows that we must take 
into account AAT levels since, in addition determining 
whether a patient has AAT deficiency or not, they can 
guide us as to the probability of a patient developing 
lung function impairment.
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Figure 1. Association between alpha-1 antitrypsin (AAT) 
levels and lung function parameters that indicate lung function 
impairment, namely: FVC < 80% of the predicted value; FEV1 
< 80% of the predicted value; FEV1/FVC ratio < 70%; and 
FEF25-75% < 60%. *Chi-square test.
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