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Molecular Detection of the Frequent Allele

F52del in Alpha 1  Antitrypsin Deficiency

Detección molecular del alelo F52del frecuente en la deficiencia
de  alfa-1-antitripsina

Dear Editor,

In some recent issues, such as that of Belmonte et al.1 pub-
lished in the International Journal of COPD, have incorporated of the
Mmalton allele-specific genotyping assay in  the diagnostic algo-
rithm of alpha-1 antitrypsin deficiency (AATD) to  allow the clinical
characterization of Mmalton individuals.

Current laboratory tests for AATD involve the determination
of a combination of alpha-1 antitrypsin (AAT) serum levels, AAT
phenotyping by isoelectric focusing, and an allele specific genotyp-
ing assay to detect the most prevalent, S and Z, deficiency alleles.2

However, rare variants can only be detected by more complex tech-
niques, such as the use of allelic specific probes or sequencing of the
SERPINA1 gene, which are not available in all routine laboratories.

A study published by  Martinez Bugallo et al.3 emphasizes that
the Mmalton variant in  the third most frequent variant deficiency
in our island, after S and Z alleles, and with a higher prevalence
than that described in  the Iberian Peninsula. Forty two patients
with AAT values <100 mg/dL and with an inconclusive result in  the
genotype for PI*S and PI*Z underwent complete sequencing of the
SERPINA1 gene. Of the 42 patients studied, at least one infrequent
deficient allele was detected in  90.4% of the cases (38 patients).
The most common deficient variant was Mmalton allele (64.2%),

Table  1

Genotypes of Subjects with Rare Deficiency Alleles.

Genotype N  %

PI*M/Mmalton 17  40.4

PI*S/Mmalton 7 16.6

PI*Z/Mmalton 1 2.4

PI*Mmalton/Mmalton 2 4.8

PI*M/Mpalermo 6 14.3

PI*S/Mpalermo 1 2.4

PI*M/Q0amersfoort 1 2.4

PI*Z/Q0amersfoort 1 2.4

PI*Z/Q0cardiff 1 2.4

PI*MI 1 2.4

No deficitary allele 4 9.5

Overall 42  100

followed by Mpalermo allele (16.6%), both caused by the F52del
mutation (Table 1).

The Mmalton and Mpalermo are  two rare variants character-
ized by an F52del (c.226 228delTTC) mutation. While the Mmalton
allele must have derived from the normal M2 allele, Mpalermo
derives from the normal M1V.4,5

In  our population, Mpalermo represents 1 in 5 individuals with
the F52del mutation, and although the use of specific probes for the
detection of this mutation seems to  be a good diagnostic strategy, it
should be used as screening, since that in  our opinion it is necessary
to  perform the complete sequencing of SERPINA1 in  all cases to
make a  more accurate diagnosis of these variants, being necessary
to  confirm the presence of the base allele M2 or M1V  in cis  in these
patients.
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Nuestra Señora de Candelaria, Santa Cruz de Tenerife, Spain

∗ Corresponding author.
E-mail address: fmarbug@gobiernodecanarias.org
(F. Martínez Bugallo).

1579-2129/

© 2017 SEPAR. Published by Elsevier España, S.L.U. All  rights reserved.

https://doi.org/
www.archbronconeumol.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbr.2017.10.017&domain=pdf
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
mailto:rflores99@prontomail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbr.2017.10.018&domain=pdf
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0045
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
http://refhub.elsevier.com/S1579-2129(18)30055-7/sbref0050
mailto:fmarbug@gobiernodecanarias.org

	Molecular Detection of the Frequent Allele F52del in Alpha 1 Antitrypsin Deficiency
	References
	Molecular Detection of the Frequent Allele F52del in Alpha 1 Antitrypsin Deficiency
	References
	The Role of FENO in the Diagnosis and Control of Asthma. Expert Multidisciplinary Group Debate during the Asthma Meeting Point 2017
	References
	Does the Impact of Cough on Quality of Life in Bronchiectasis Depend on Prognosis?
	References

