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Chronic Lung Suppurative Disease in a Child m
Related to a STAT1 Heterozygous i
Gain-of-Function Mutation

Enfermedad pulmonar supurativa cronica en un niio
relacionada con una mutacion en heterocigosis de ganancia de
funcion del STAT1

Dear Editor,

We report the case of a 2-year-old female with chronic suppura-
tive lung disease associated with esophageal candidiasis revealing a
rare, recently described genetic disease: heterozygous STAT1 gain-
of-function mutation.

E. a2-year-old female, was referred to a pediatric pulmonologist
for persistent wet cough. No past family records and no inbreeding
are to be found. In the first six months, the infant was constan-
tly crying and suffered from anorexia. Esophagitis was suspected,
and she was treated — unsuccessfully - with esomeprazole 1 mg/kg.
Then cow milk allergy was suspected, and no cow milk protein milk
was given for two months with no clinical benefits. At 11 months
failure to thrive was diagnosed.

Chronic wet cough began at 6 months. She had recurrent rhino
pharyngitis and acute otitis media. She had twice left inferior
pneumonia. She also had aphthae, and persistent mouth candidia-
sis, despite prolonged adequate treatment: oral miconazole for 2
months, followed by 3 weeks of amphotericin B.

On clinical examination, she was eupneic (breath rate 27/min)
with 100% oxygen saturation. She had no chest deformity, pul-
monary auscultation found crackles in the left lower lobe. Fold
candidiasis was visible. Chest radiograph (Fig. 1) showed left infe-
rior opacity, consistent with partial atelectasis, associated with
bilateral bronchial thickening. CT scan (Fig. 1) confirmed partial
atelectasis of the lingula, medial segment of the middle lobe, ante-
robasal segment of the left lower lobe and small bronchiectasis
of the anterior segment of the left upper lobe. Fiberoptic bron-
choscopy showed thick, diffuse secretions, predominantly in the
left bronchial tree (lingula); bronchoalveolar lavage was inflamma-
tory (79% of neutrophils) with 108 UFC/ml Haemophilus influenzae.
Gastro-esophageal endoscopy revealed erythematous esophagitis
with white deposits, consistent with candidiasis (confirmed by
biopsy). The main etiologies of chronic lung suppurative disease
were ruled out:

- sweat test (sweat chloride =20 mmol/l N<60),

- immunological test: complete blood count (white -cells
6280/mm?3; hemoglobin=11.1g/dl; platelet=458,000/mm?3);
immunological quantitation: IgG 15.8g/dl (3.35-8.96);
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Fig. 1. Chest radiograph.

I[gM=1.15g/l (0.48-1.53); IgA=1.08g/l (0.27-1.22); immu-
noglobulin  G1=10.380g/l; IgG2=191g/l; I1gG3=1.69g/l;
I[gG4=0.01g/l; tetanus serology=0.37UI/ml (N>0.1), pneu-
mococcus serology =43.9 mg/l; total IgE <2 Ku/l,

- barium swallow and pH readings were normal.

She was initially treated with 7 days of intravenous ceftria-
xone, and fluconazole (14 days), chest physiotherapy, and 3%
hypertonic saline nebulization. Because of the association of
bronchiectasis and persistent candidiasis, she was referred to the
pediatric immunologist, who completed immunological tests:

- lymphocytic phenotyping showed mild T CD4— CD8 and Natural
Killer lymphopenia, with normal count of B lymphocytes (CD4+
546/l; CD8+=258/ul; CD19+ 576/wl; CD 16 +56 +=76/l).

Because, Mendelian predisposition to fungal infections was sus-
pected, DNA sequencing of STAT1 (NM_007315.3) gene exons was
done: it identified a heterozygous mutation C.1154C>T (p.T385M)
inexon 14 of STAT1 gene. This mutation is listed among immunode-
ficiencies, and is responsible for predisposition to fungal infections.
It is responsible of a STAT1 gain-of-function mutation. This was a
de novo mutation, as it was not found in any of the two parents.

On follow-up she presented monthly exacerbations, with
streptococcus pneumoniae and haemophilus influenzae on expec-
toration, treated with oral amoxicillin 100 mg/kg/d for 15 days.
She is currently under monthly intravenous immunoglobulin
(0.8 g/kg) perfusions, oral daily sulfamethoxazole-trimethoprim
(20 mg/kg/d) and fluconazole (6 mg/kg/d) prophylaxis, associated
with chest physiotherapy twice weekly.

Heterozygous STAT1 gain-of-function mutation was first des-
cribed in 2011. Since then, more than 50 mutations have been
described. It is responsible for more than 50% of chronic mucocuta-
neous candidiasis (CMC). STAT1 (signal transducer and activator
of transcription 1) is a protein of the JAK-STAT signaling path-
way. STAT1 GOF mutations lead to accumulation of phosphorylated
STAT1 in the cytoplasm and nucleus, increase the transcription
of genes that promote Th1 pathway, and dysregulates Th1/Th17
balance. Because IL17 is so important for antifungal immunity on
epithelial surfaces, CMC appears as a result. Several case reports
have been published!~* but Toubiana et al. published the largest
case series (274 patients).” Symptoms started around 12 months
and were heterogenous. 98% of cases had chronic mucocutaneous
candidiasis, with 30% of resistance to antifungal treatment, that
can evolve into dysphagia and esophageal cancer. Infections are
frequent whether bacterial (in 74% of cases skin and airways; with
mainly staphylococcus aureus and pseudomonas aeruginosa), viral
(in 38% of cases) or mycobacterial (in 6% of cases). They touch the
respiratory tract in more than 50% of cases with a possibility of fun-
gal infection. 47% of patients had recurrent bacterial pneumonia,
and bronchiectasis was diagnosed in 20% of cases. Autoimmunity
can be found in 40% of cases. Morbidity is severe, and mortality is
premature (cancer, cerebral aneurysm). Treatment is symptomatic
(polyvalent immunoglobulins, antibiotic and antifungal prophyla-
xis). Indications of treatment with ruxolitinib (a JAK inhibitor) are
not yet defined.”

GOF STAT1 gain-of-function mutation has already been des-
cribed, and pediatric immunologists are aware of it, in cases of
chronic mucocutaneous candidiasis. It is not a well-known etio-
logy of bronchiectasis or chronic suppurative lung disease among
pediatric pulmonologist.

This case highlights the fact that in front of idiopathic bron-
chiectasis with normal basic immunological tests, in cases of
associated candidiasis, DNA sequencing of exons of the STAT1
gene should be performed and/or the child referred to a pediatric
immunologist.


https://doi.org/
http://www.archbronconeumol.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.10.014&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
mailto:eri_ju21@hotmail.com
https://doi.org/10.1016/j.arbres.2019.10.014
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.07.013&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0100
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
mailto:iojangur@vhebron.net
https://doi.org/10.1016/j.arbres.2019.07.013
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.10.003&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0005
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0005
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0005
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0005
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0005
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0005
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0005
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0005
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0005
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0010
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0015
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0020
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0025
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0030
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0035
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0040
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
mailto:jtfeng1976@hotmail.com
https://doi.org/10.1016/j.arbres.2019.10.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.08.017&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
dx.doi.org/10.1111/resp.13586
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0105
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
dx.doi.org/10.1183/13993003.01721-2015
dx.doi.org/10.1080/17476348.2017.1343147
mailto:jmmontserrat@ub.edu
https://doi.org/10.1016/j.arbres.2019.08.017
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.10.011&domain=pdf
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0075
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0080
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0085
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0090
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0095
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0125
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0130
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0110
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0115
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0120
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0135
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0140
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0145
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0150
mailto:nathaliepinos@hotmail.com
https://doi.org/10.1016/j.arbres.2019.10.011
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.10.016&domain=pdf
http://dx.doi.org/10.1016/j.arbres.2019.10.016
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0045
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0050
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0055
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0060
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0065
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
http://refhub.elsevier.com/S0300-2896(19)30377-1/sbref0070
mailto:Niteshgupta2107@gmail.com
https://doi.org/10.1016/j.arbres.2019.10.016
http://crossmark.crossref.org/dialog/?doi=10.1016/j.arbres.2019.10.014&domain=pdf

264

Bibliografia

1.

Akarcan SE, Severcan EU, Karaca NE, Isik E, Aksu G, Migaud M, et al. Gain-of-
function mutations in STAT1: arecently defined cause for chronic mucocutaneous
candidiasis disease mimicking combined immunodeficiencies. Case Rep Immu-
nol. 2017:2846928, http://dx.doi.org/10.1155/2017/2846928.

. Pedraza-SanchezS, Lezana-Fernandez JL, Gonzalez Y, Martinez-Robles L, Ventura-

Ayala ML, Sadowinski-Pine S, et al. Disseminated tuberculosis and chronic
mucocutaneous candidiasis in a patient with a gain-of-function mutation in sig-
nal transduction and activator of transcription 1. Front Immunol. 2017;8:1651,
http://dx.doi.org/10.3389/fimmu.2017.01651.

. Aldave Becerra JC, Cachay R, Rojas EA. 3-Year-old girl with recurrent infections

and autoimmunity due to a STAT1 gain-of-function mutation: the expanding
clinical presentation of primary immunodeficiencies. Front Pediatr. 2017;5:55,
http://dx.doi.org/10.3389/fped.2017.00055, eCollection 2017.

. Meesilpavikkai K, Dik W, Schrijver B, Nagtzaam N, Van Rijswijk A, Dries-

sen G, et al. Novel heterozygous mutation in the STATI SH2 domain
causes chronic mucocutaneous candidiasis, atypically diverse infections, auto-
immunity, and impaired cytokine regulation. Front Immunol. 2017;8:274,
http://dx.doi.org/10.3389/fimmu.2017.00274.

Carta Cientifica / Arch Bronconeumol. 2020;56(4):253-264

5. Toubiana J, Okada S, Hiller ], Oleastro M, Lagos Gomez M, Aldave Becerra JC, et al.

Heterozygous STAT1 gain-of-function mutations underlie an unexpectedly broad
clinical phenotype: an international survey of 274 patients from 167 kindreds.
Blood. 2016;23:3154-64, http://dx.doi.org/10.1182/blood-2015-11-679902.

Marie Catherine Renoux?*, Johan Moreau?, Marie Gabrielle Vigue

2 Pediatric Pulmonology Unit, Centre Hospitalier Universitaire,
Montpellier, France

b pediatric Immunology and Infectiology Unit, Centre Hospitalier
Universitaire, Montpellier, France

*Corresponding author.
E-mail address: mc-renoux@chu-montpellier.fr (M.C. Renoux).

https://doi.org/10.1016/j.arbres.2019.10.014
0300-2896/ © 2019 The Authors. Published by Elsevier Espaiia, S.L.U. on behalf of
SEPAR.


dx.doi.org/10.1155/2017/2846928
dx.doi.org/10.3389/fimmu.2017.01651
dx.doi.org/10.3389/fped.2017.00055
dx.doi.org/10.3389/fimmu.2017.00274
dx.doi.org/10.1182/blood-2015-11-679902
mailto:mc-renoux@chu-montpellier.fr
https://doi.org/10.1016/j.arbres.2019.10.014

	Chronic Lung Suppurative Disease in a Child Related to a STAT1 Heterozygous Gain-of-Function Mutation
	References
	Addition of Rituximab to Oral Corticosteroids in the Treatment of Chronic Hypersensitivity Pneumonitis
	Funding
	Conflicts of interest

	References
	Allergic Bronchopulmonary Aspergillosis With Elevated CEA Is Infrequent
	References
	Quality Assessment of Real-Life Performance of Home Mechanical Ventilators
	Funding
	Acknowledgements

	References
	Lesin litica esternal por tuberculosis
	Bibliografía
	Simulated Hemoptysis - Difficulties in Diagnosis
	Appendix A Supplementary data
	References

	Chronic Lung Suppurative Disease in a Child Related to a STAT1 Heterozygous Gain-of-Function Mutation
	References

