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Recurrent Spontaneous Pneumothorax as  a

Manifestation of Birt-Hogg-Dube Syndrome�

Neumotórax espontáneos de repetición como presentación del
síndrome de Birt-Hogg-Dubé

To the Editor,

Birt-Hogg-Dubé syndrome (BHDS) is  a  rare clinico-pathological

entity, named after the 3 Canadian doctors who first described it

in 1977.1 Prevalence is estimated at 1/200 000 births. The under-

lying cause is a mutation located on chromosome 17p11.2 of the

FCLN gene that encodes folliculin.2 It is characterized clinically by

the presence of skin lesions, lung cysts that may  be associated with

recurrent pneumothorax, and kidney tumors.3 We report the case

of a patient who was diagnosed with BHDS after presenting multi-

ple recurrent episodes of pneumothorax.

This was a 35-year-old man, non-smoker, with a clinical history

of arterial hypertension and bronchial asthma, who  was admit-

ted to the emergency department with a  1-week history of right

scapular pain. Chest X-ray revealed complete right pneumotho-

rax with no other lung abnormalities, so a  chest tube was  placed

and progress was favorable. Thirty days later, he presented a

new episode of complete right pneumothorax, so a  video-assisted

thoracoscopy was performed in  the right side, revealing the pres-

ence of small apical bullae. These were resected, and mechanical

pleural abrasion of the upper third of the hemithorax was per-

formed. The patient progressed favorably and was discharged from

hospital three days after the intervention. The histological study

results were consistent with emphysematous bullae. Four years

later,  the patient presented in  the emergency department again

with left pleuritic pain, and a  complete left pneumothorax was

diagnosed. Chest CT was performed, revealing pneumothorax and

multiple, large bilateral cystic cavities, predominantly in  the lung

bases (Fig. 1). Given the patient’s history of previously treated

contralateral pneumothorax, left video-assisted thoracoscopy was

performed, with resection of the apex and mechanical pleural abra-

sion of the upper third of the hemithorax. Histological study of

the resected pulmonary apex found emphysematous bullae, with

no other changes. The patient progressed favorably and was dis-

charged from hospital three days later. Two years later  he was

readmitted with recurrence of complete right pneumothorax, so

video-assisted thoracoscopy was performed again, and chemi-

cal pleurodesis was applied with 8 g of talc. Given the recurrent,

bilateral nature of the pneumothorax episodes and the CT  image

of bilateral cysts, a  detailed clinical exploration was performed.

Notably, discrete papular skin lesions of microcystic appearance

were found on the patient’s forehead. These were biopsied and

determined on histology to be fibrofolliculomas. The recurrent

bilateral pneumothoraxes, bilateral pulmonary cystic cavities, and

fibrofolliculomas of the skin suggested the possibility of BHDS,

so a study of peripheral blood for the FLCN gene was performed,

as mutations in this gene are associated with the appearance of

this syndrome. A change in exon 11 of the FLCN gene in  posi-

tion 1285, consistent with a  cytosine deletion, was detected. This

alteration involves the introduction of a premature stop codon,

resulting in a truncated protein. Because this syndrome is associ-

ated with kidney tumors, an abdominal CT was performed, which

was normal. The patient has had no recurrence of pneumothorax to

date. A more comprehensive histological analysis of the lung tissue

obtained during the first two surgical interventions was requested.
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Fig. 1. Bilateral lung cysts.

The new report confirmed that the pulmonary bullae in both  the

right and apices were surrounded by normal alveolar walls, pro-

truding into the interlobular septa. These histologic features have

been described (along with the presence of intracystic septa and

profusion of venules in  the cystic space) as characteristic of  BHDS.4

BHDS is  a  rare autosomal dominant genodermatosis character-

ized mainly by cutaneous fibrofolliculomas and/or trichodiscomas,

pulmonary cysts, spontaneous pneumothorax, and kidney tumors.

The gene involved in this syndrome, FLCN, encodes folliculin, which

is expressed mainly in  the skin, kidneys, and lung.5 The main

criteria for the diagnosis of BHDS are FLCN mutations on the

genetic study, and the presence of skin lesions (fibrofolliculomas

or trichodiscomas).6 The most common extracutaneous manifesta-

tions are respiratory: up to 80% of BHDS patients have pulmonary

cysts which can remain asymptomatic for years.7 The number and

size of the lesions varies from one patient to another, ranging from

small cysts to bullae measuring several centimeters, located mainly

in the lung bases and in the subpleural region. Larger cyst size

and volume have been associated with a  greater risk of  devel-

oping pneumothorax. Approximately 20%–30% of patients with

pulmonary cysts have a  history of around two episodes of pneu-

mothorax. Moreover, most patients with a  history of pneumothorax

have been reported to have multiple pulmonary cysts. The right

lung is more often affected, although both lungs may  be involved

in  up to 23% of cases.8 A recent study found that 5%–10% of  spon-

taneous primary pneumothoraxes may  be related with BHDS.9 The

pathophysiology of the pulmonary cysts is  unknown. The most

current theory is  the “stretch hypothesis”10 which suggests that

the cysts may  originate from cell–cell adhesion defects gener-

ated by the mutation. Over time, repeated pulmonary expansion

“stretches” the alveolar spaces, particularly in the regions of  the

lung with larger changes in alveolar volume. Chest CT is the exam-

ination of choice for the diagnosis of lung involvement.11,12

The prevalence of renal tumors in  these patients varies from

6.5% to 34%, depending on the study,7 with a  predilection for men

and the 20–55 age group.13 Kidney lesions are usually bilateral

and multifocal, with some specific histologic types, five of which

are:  hybrid forms of oncocytoma and chromophobe renal cell

https://doi.org/
http://www.archbronconeumol.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbr.2018.05.010&domain=pdf
https://www.seom.org/seomcms/images/stories/recursos/Las_cifras_del_cancer_en_Esp_2017.pdf
https://www.seom.org/seomcms/images/stories/recursos/Las_cifras_del_cancer_en_Esp_2017.pdf
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0030
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0035
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0040
mailto:blancadevegasanchez@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbr.2018.05.010&domain=pdf
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0125
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0130
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0135
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0140
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0145
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0150
mailto:javi6vega@hotmail.ciom
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbr.2018.05.010&domain=pdf
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0105
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0110
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0115
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0120
mailto:jlizquierdo@sescam.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbr.2018.05.010&domain=pdf
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0055
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0060
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0065
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0070
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0075
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0080
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0085
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0090
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0095
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
http://refhub.elsevier.com/S1579-2129(18)30147-2/sbref0100
mailto:martasanchezjare@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbr.2018.05.010&domain=pdf


Scientific Letters / Arch Bronconeumol. 2018;54(7):390–401 397

carcinoma (50%), and pure forms of chromophobe carcinoma

(34%), oncocytoma (5%), clear cell (3%), or  papillary (2%).7,14

Although some authors have associated BHDS with colon cancer,

no specific indication for colonoscopy has been described in  these

patients, and recommendations are  the same as for the general

population.15

In conclusion, a  patient who presents with multiple recur-

rent pneumothoraxes who shows bilateral pulmonary cysts on CT

should undergo a dermatological examination to detect accessible

skin lesions for biopsy and genetic study. This diagnosis justifies a

study of the abdomen, and patients should be monitored for the

early detection and treatment of kidney tumors.
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Severe Pulmonary Emphysema in  a  Young

Patient With Vasculitis Associated with

Proteinase-3 Anti-Neutrophil Cytoplasmic

Antibodies (PR3-ANCA)�

Enfisema pulmonar severo en un paciente joven con una
vasculitis asociada a  anticuerpos anticitoplasma de neutrófilo
tipo proteinasa-3 (ANCA-PR3)

To the Editor,

Pulmonary involvement is common in ANCA-associated vasculi-

tis (AAV), but rarely manifests as pulmonary emphysema (13% of

cases).1,2

We  report the case of a 32-year-old man, smoker of 13 pack-

years, with no exposure to other toxic substances, no family

history, and no significant clinical history, who was diagnosed with

anti-proteinase 3 (PR3) c-ANCA vasculitis and severe pulmonary

emphysema. At the time of diagnosis, the patient had constitu-

tional symptoms, arthralgia, digital ischemia, and kidney diseases

in the form of non-nephrotic proteinuria, and microhematuria

with normal glomerular filtration. Clinical laboratory tests revealed

hemoglobin 12.2 g/dl and elevated ESR and C-reactive protein. The

immunological study was positive for c-ANCA, with an anti-PR3

� Please cite this article as: Muray Cases S, Alcázar Fajardo C,  Cabezuelo Romero

JB.  Enfisema pulmonar severo en un paciente joven con una vasculitis asociada a

anticuerpos anticitoplasma de neutrófilo tipo proteinasa-3 (ANCA-PR3). Arch Bron-

coneumol. 2018;54:397–399

titer of 79 U/ml (normal value <2 U/ml) and anti-MPO 0 U/ml. Other

studies, which included anti-glomerular basement membrane

antibodies, ANA, complement, immunoglobulins, cryoglobulins,

antiphospholipid antibodies, proteinogram, and hepatitis B, C,

and HIV serologies, were normal or negative. Mantoux and

Quantiferon
®

were negative. Kidney biopsy showed pauci-immune

extracapillary proliferative glomerulonephritis with crescent for-

mation in 46% of the glomeruli (Fig. 1A). ENT computed tomography

revealed no significant changes; chest CT  showed 3 nodules <5 mm

in  the right lung, and severe bilateral diffuse mixed centrilobular

emphysema with areas of paraseptal involvement and subpleural

bullae, mainly in the upper lobes (Fig. 1B–F). No siderophages were

found in sputum. Of note on lung function tests were: DLCO: 68%;

KCO: 66%; FEF 25%–75%: 58%; FEV1: 80%; and FEV1/FVC: 69%. He

was treated with glucocorticoids at a  starting dose of  1 mg/kg/day

p.o. in a tapering schedule, and intravenous cyclophosphamide

according to the CYCLOPS scheme.3 The patient stopped smok-

ing and began treatment with bronchodilators. Alpha-1 antitrypsin

levels were determined twice, and were normal on both occasions

(140 and 145 mg/dl, respectively). PI*S and Pi*Z alleles of the AAT

gene were also determined qualitatively using PCR-ARMS and were

negative.

Six months later, after completing induction therapy, the patient

achieved clinical remission and began treatment with azathioprine.

Respiratory problems included several infections that were man-

aged with oral antibiotics. No significant changes were found on

chest CT, and the 3 nodules previously visualized remained stable.

Lung tests performed at that  time showed DLCO: 46%; KCO: 60%;

FEF 25%–75%: 65%; FEV1: 78%; and FEV1/FVC: 76%.
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